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For the Jennings Vapor Turbine operates 
on steam directly from your heating mains, 
and returns that steam to the heating system 
with little heat loss. 


This remarkable pump is driven by a 
special vapor turbine which functions on a 
differential of only 5’’ of mercury, and on any 
type of heating system, regardless of type of 
steam control, and regardless of whether the 
system is run above or below atmosphere. 

And remember that this saving in electric 
current is only one of the economical features 
offered by the Jennings Vapor Turbine, 
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— This Heating Pump 
Needs No Electric Current. 


NASH ENGINEERING CO., SO. NORWALK, CONN. 








Users report that fuel consumption shows 
a marked decrease owing to the greater efficiency 
of perfectly controlled continuous operation 
which is an important feature of this pump. 
The cost for lubrication and other maintenance 
is practically nothing, no expert attendance 1s 


needed, and little floor space is required. 


Most important of all, each and every radi- 


ator is maintained at top-notch heating efficiency. 


Write and let us send you more money- 


saving details regarding this unit. 
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Tue degree-day as a unit on which to base fuel con- 
sumption data needs no introduction to readers of 
Heatinc anp VenTiLaTinc. It has been in fairly wide 
use for six or seven years, and its popularity is still on 
the increase, in spite of certain minor weaknesses in 
the premises on which the method is built. 

Fuel consumption estimates based on the degree-day 
method assume that the quantity of fuel burned will 
be (with various corrections) proportional to the num- 
ber of degrees the temperature falls below 65°, and 
that any year’s total of these degree-days will be fairly 
close to the so-called normal for the given city. The 
use of the word normal in this connection cannot stand 
close scrutiny if highly accurate results are desired. 
This statement requires some explanation. 

Each month the local weather bureau in a large num- 
ber of cities publishes a summary of the weather in that 
city, included in which is the mean temperature for the 
month. These mean temperatures are for a period go- 
ing back as high as 60 years in some cities, 30 years in 
others. 

Some years ago summaries of the weather for these 
. cities for the years prior to that time were calculated. 
Among the data worked up were the averages of the 
mean temperatures for these cities by months. This 
made available one figure as the mean temperature for 
every month of the 12, and this figure should be repre- 
sentative, inasmuch as it is an average over a long 
period. 

The number of degree-days, as published in the 
“HEATING AND VENTILATING Degree-Day Handbook,” 
for all cities, were calculated from these averages. The 
method used was to subtract the mean monthly tem- 
perature from 65° and multiply by the number of days 
in that month. That gave the so-called normal number 
for that month for that city. 

In the spring and fall months in northern cities, and 
in many winter months in southern cities, a number 
of days in the month have a higher temperature than 
65° and many lower. When the mean monthly tem- 
perature is calculated by the weather bureau, every 
day’s temperature is included. The method of calculat- 
ing the degree-days by daily temperatures does not 
agree with the monthly method previously outlined, be- 
cause the daily method does not include the days when 
the temperature is over 65°. 

For example, assume a case, simplified for purposes 
of illustration, where in a 30-day month the average 
daily temperature was 58° for 15 days and 70° for the 
other 15 days. The mean temperature for the month 
is thus 64°, so that this method shows 30 (65-64) = 30 
degree-days for the period. On a daily basis, how- 
ever, there were 15 (65-58) or 105 degree-days. In 
this case, by using the monthly mean we fail to include 
75 degree-days. 

Obviously, then, the monthly method is in error. The 
reason for using this method was to reduce the calcula- 


Six Years of Degree-Day Records 


tions necessary for 1000 cities, since the daily method 
would have required about 30 times as many calcula- 
tions, even if the data would have been easily available, 
which they were not. 

Investigation showed that the error with the monthly 
method was greatest in mild climates, and that in most 
cases the error involved was probably less than that in 
estimating heater efficiency and the correct amount of 
radiator surface, etc. For these reasons, then, the 
monthly method was used. 

Since 1927, Heatinc anp VENTILATING has been pub- 
lishing each month during the heating season the num- 
ber of degree-days calculated on a daily basis for the 
preceding months. These figures now cover six com- 
plete heating seasons for 24 cities. It is believed that 
a review of these daily figures may prove of value to 
those who are convinced that the climate is changing, 
and that the long-term normal is too high, or who 
recognize the slight inaccuracies of the normal figures. 

The charts on the following pages show the fluctua- 
tions in the degree-day totals for the 24 cities for the 
last six years. These fluctuations, plotted vertically, are 
expressed in per cent of normal—normal being the 
long-period average figured on a monthly basis. Since 
the fluctuations are in per cent of normal; the 100-line 
represents normal. 

In the table below the average number of degree-days 
per season for these cities for the last six years are given, 
as are the “normal,” together with the percentage vari- 
ation of the six-year average from normal. The figures 
in all cases cover only the period from September 1 to 
June 30, in all cases, regardless of whether or not there 


Variations of Recent Degree-Day 
Totals from Normal 


Degree-Days Degree- Deviation of 

per Season, Days 6-Year 
City Average Last “Normal” Average from 

6 years} Season} “Normal”’ 

Atlanta ...... 2,850 2,891 — 14% 
Baltimore ... 4,079 4,533 — 10.0% 
Birmingham . 2,473 2.408 + 2.7% 
Boston ...... 5,402 6,045 — 10.7% 
Buffalo ...... 6.589 6.822 — 3.4% 
Chicago ...... 6,021 6,315 — 4.7% 
Cincinnati ... 4,855 4,702 + 33% 
Cleveland .... 5,672 6,174 — 8.1% 
Denver ...... 5,952 5,873 + 13% 
Des Moines .. 6,169 6,373 — 3.2% 
Detroit ...... 6,113 6,494 — 5.9% 
Indianapolis . 5,240 5,297 — 11% 
Kansas City . 4,776 5,302 — 9.9% 
Los Angeles . 1,793 1,504 + 19.2% 
Louisville .... 4 278 4,180 + 2.3% 
Memphis .... 2,954 2,950 + 0.1% 
Minneapolis . 7,634 7,851 — 2.8% 
New Orleans . 1,175 1,023 + 14.8% 
New York ... 4,913 5,348 — 81% 
Philadelphia . 4,300 4,855 — 114% 
Pittsburgh .. 5,309 5,235 + 14% 
St. Louis .... 4,355 4,585 — 5.0% 
San Francisco 2,623 2,876 — 8.8% 
Seattle ...... 4,825 4,884 — 1.2% 


+Covers the period from September 1-to June 30 in all cdses. 
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are degree-days during the other months. This shows tional or a few less degree-days per season make such 


whether the last six years’ average has been running a large percentage difference that it would seem that 
above or below the normal. the degree-day method is practically worthless for fore. 

The most notable point brought out by the charts casting fuel consumptions. In the light of this we sug- 
is that in the case of cities with a very low degree-day gest that the figures for those cities be used with 
total (such as, for example, New Orleans) a few addi- caution. 
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Heating Buildings with Gas 


By C. GEORGE SEGELER{ 


Growth of Natural Gas 


In retrospect, the gas industry should receive some 
considerable measure of thanks for helping American 
industry during the distressing last three years. The 
spread of natural gas, although hampered by the lack 
of credit and funds following the crash, nevertheless 
continued at a high rate in projects which were already 
under way and for which proper financing had been 
available by 1930. The pipe producers remained one 
of the few bright spots in the industrial picture long 
after production levels in other groups had dropped 
to the vanishing point. Therefore, it should elicit no 
surprise when the statement is made that natural gas 
is now available in 36 of the states, and further that 
it stands at the door of many of the important indus- 
trial centers not yet so supplied. 

The rapid growth of natural gas sales is of impor- 
tance to the heating and ventilating industry because 
there is always a great increase in the number of gas- 
heated installations subsequent to the introduction of 
natural gas. Not only are the prices for natural gas 
per heat unit generally lower than the prices for manu- 
factured gas, but public acceptance of gas as a heating 
fuel is strongly influenced by the wide use of natural 
gas for such purposes. 

It is also significant to note that there is considerable 
use of mixed natural and manufactured gas, thus pro- 
viding for continuity of service and flexibility in case 
of fluctuations in supply, which will prevent some of the 
experiences of 25 years ago when natural gas was first 
used for house-heating purposes. At present the organ- 
ization of geologic knowledge, coupled with the use of 





tEngineer of Utilization, American Gas Association, New York. 





collecting and transmission lines stretching over long 
distances and covering many gas fields, provide assur- 
ance for the continuity of gas supply for long periods, 


Natural Gas as a Heating Fuel 


Heating buildings with natural gas presents no 
novelties, no striking changes, but that does not mean 
that the facts should be in any way overlooked. Where 
gas is available, it is the fuel which has the finest form 
value and, consequently, finds wide acceptance not 
only in the heating of private dwellings, but also in 
all kinds of public buildings, offices, factories, and 
wherever space must be kept at livable conditions, 
During the past few years new construction has been 
at a rather low ebb except in the case of government 
buildings and, consequently, the installation of natural 
gas for heating has principally been in residences, to- 
gether with a substantial share of the new government 
construction.! In this latter field an important conces- 
sion has been made by the Government in recognizing 
that gas prices are “delivered prices,” whereas bids for 
coal have usually been at the mine with a separate 
bid for transportation which is not chargeable against 
fuel and, consequently, formed an unfair basis for com- 
parison. Correction of this condition has resulted in 
a wide increase in the gas used in new government 
buildings. Examples of this are the school at the In- 
dian Reservation at Bismarck, the Veterans Hospitals 
in Sheridan, Muskegon, and elsewhere. 

Competition between gas and small stokers has been 
particularly keen during the last year, the comparison 
on a fuel cost basis alone being frequently favorable 
to the stoker firing. However, gas companies have met 
this competition by aggressive selling policies and by 
bringing to the customer’s 
attention the items other 
than straight fuel cost which 
are involved in both coal 
and stoker firing. A paper 
by G. W. Turner? is par- 





1Nevertheless, many notable change- 
overs from coal and oil to natural gas 
have been reported in commercial, in- 
stitutional, and industrial buildings, 
as for example: five hospitals at New 
Orleans, La.; Blaw Knox Co., Pa.; 
etc. 

2“Facing Facts of Competition in 
Commercial Gas Sales,” Gas Age 
Record, April 8, 1933, pages 360-366. 


Fig. 1. After remodeling. Air 

conditioning furnace having hu- 

midification, filtering, and elec 
tric controls. 
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ticularly valuable in pointing out differences in the 
maintenance and fixed charges which are involved 
when using gas and stoker-fired coal units. Apparent- 
ly, the differences in amount of these costs are fre- 
quently higher than a casual study of the problem 
might indicate. | 


Lowering the Price of Gas 


Lest the proceding material cause this article to be 
misinterpreted as the story of natural gas, it should 
be emphasized that in the manufactured gas industry 
new developments have also been taking place. In 
keeping with the times there have been substantial re- 
ductions in the average rate charged for house-heating 
gas, as well as a recognition of the generally competi- 
tive nature of the heating business on the part of utility 
executives. Rates as low as 45 cents per 1000 cu. ft. 
of manufactured gas (530 B.t.u. per cu. ft.) are in use 
in 1933, whereas a check with the A.G.A. Rate List 
of 1925 shows that the lowest house-heating rate in 
manufactured gas territory was then 70 cents per 1000 
cu. ft. in the East. Denver, Portland, and Duluth had 
rates as low as 50 cents average for peak months. 

In 1929, the first year for which accurate records 
are available, the average house-heating rate for manu- 
factured gas* was 85 cents per 1000 cu. ft. The next 
two years show reductions of 4 cents in this average, 
and the 1932 average rate was down to 74 cents per 
1000 cu. ft. 

Equally interesting is the picture of the growth of 
special rates for house-heating which in 1925 numbered 
only 43; in 1930 they had increased to 456, and by 
1933 there were 642 special rates of this class. 

Another factor characterising the tiend of gas rate 
structures during recent years is becoming manifest 
and will be of interest to the heating and ventilating 
profession. This has been the rapid spread of rates 
based on heating value rather than on gas volumes. 
They are called therm rates, and a therm, as defined 
ky the gas industry, is that volume of gas which con- 
tains 100,000 B.t.u. At the present time 44 companies, 
serving more than 400 cities 
and towns, have adopted this 
method of billing. 

One of the objections which 
has been raised to gas heat- 
ing, particularly by sellers 
of competitive fuels, is 
based on the psychological 
reaction of the customer 





*Determined by dividing the rev- 
enues from sale of manufactured gas 
for house-heating by the total num- 
ber of cubic feet sold. 


Fig. 2. Before remodeling. Coal- 
fired warm-air furnace in same 
cellar shown in Fig. 1. Gas 
water heater shown in center 
was replaced by a copper tank 
storage heater hidden by the 
center pole in Fig. 1. 


who is receiving bills by monthly periods which will 
naturally be in proportion to the heating demand for 
that month. In certain localities the worst month of 
the year, say January, may represent as much as 
20% of the entire fuel requirements for the season. 
Correspondingly, the January gas bill would be in- 
crdinately high and, in conformity with natural human 
impulses, the customer boasts or complains about the 
severity of the gas bill when he is really stating his 
January gas bill and not the average. To overcome 
this disadvantage a number of methods of equalizing 
the heating costs have been proposed. A typical scheme 
which has recently been put into effect works as 
follows: 

An equalization amount is set up equivalent to $9 
per annum for each 50 sq. ft. of steam radiation or 
its equivalent of the customer’s heating requirements. 
One-sixth of this amount is added to the customer’s 
regular gas bill for August, September, and October. 
Nothing is added or subtracted from the November 
bill. On the December, January, February, and March 
bills, one-quarter of the equalization factor is deducted. 
Nothing is done in April, and one-sixth of the equaliza- 
tion factor is again added for the May, June, and July 
bills. By this plan no fixed estimate is set for the 
customer. The amount of money advanced by the 
customer and the time this is held by the gas company 
is equally balanced by the amount of money advanced 
to the customer and the time he has had the use of 
this money. This plan is simple to operate and is ap- 
parently meeting with a very favorable ‘reception. 

Another company makes very interesting use of the 
degree-day tabulations month by month to keep the 
customer posted on the variation of his bill with chang- 
ing weather. The gas bills sent out by this company 
carry a calendar on the left hand side showing the 
comparative degree-days month by month for a 50- 
year average and for the past five seasons. The bill 
itself includes not only the amount of gas and the cost 
but the degree-days during the billing period. This 
company reports that the customers have been very 
well pleased with this simple and satisfactory method 
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Fig. 3. Exterior view of home, basement of which is shown 
in Figs. 1 and 2. This illustrates the idea that gas is being 
installed in very plain homes. 


of keeping them posted on why the bills vary from 
month to month. Incidentally, some customers who 
are technically minded and who check their bills very 
carefully divide the gas used for the month by the 
degree-days reported for that month, thus obtaining a 
unit figure of cubic feet per degree-day. Of course 
such a figure should not vary materially from month 
to month. The practice of showing the degree-days on 
the gas bill was adopted because on two previous oc- 
casions when the winters were abnormally warm, an 
exceptionally cold February or March caused gas bills 
to vary in a puzzling fashion. To explain this to cus- 
tomers, a letter was sent setting forth the situation. 
This proved so satisfactory that the present plan of 
billing was adopted. 

The value of this system was rather strikingly proved 
this last year when in September a reduction of 30% 
in the heating rates was announced. As things turned 
out, October was 76% colder, November 124%, and 
December 55%, producing bills which were higher than 
the previous year, in spite of the very substantial re- 
duction in the rate. 


Selling Policies 


It is obviously impossible to discuss in any complete 
form the various aspects of gas appliance sales within 
the limitations of a single article; in fact, the very ex- 


tent of the gas heating business is such that conditions 
are not identical as one moves from place to place and 
therefore, many different policies are in effect. Never. 
theless, the gas industry is giving growing recognition 
as a body to the desirability of opening cooperative 
sales outlets and allies through whom the sale of gas 
will be increased. This program of cooperation will 
be further strengthened shortly by the adoption of 
A.G.A. listing requirements for conversion burners 
whereby these appliances will be given official recogni- 
tion by the gas industry as satisfactory and efficient 
appliances, just as recognized boilers and furnaces have 
been for a number of years. Provisions for testing 
conversion burners could not be established as easily 
as requirements for standard integral gas units because 
of the obvious difficulty of controlling the method of 
installation of conversion burners, which in turn would 
affect not only their efficiency but their safety of oper- 
ation as well. This program has now been completed, 
and listed conversion burners will shortly appear which, 
when installed in accordance with the A.G.A. Require- 
ments for the Installation of Conversion Burners, will 
give satisfactory and efficient service. 

By reason of its relatively lower first cost, the con- 
version burner will fit into the dealer sales plans per- 
haps even more readily than the gas-designed units, 
It is interesting to draw a parallel between this situa- 
tion and that in the oil burner field, where efforts to 
improve the efficiency and unity of the oil-burning 
device finally led to the appearance of oil-designed 
boilers, whereas in the case of gas heating it was the 
integral unit which preceded the conversion unit. This 
difference is easily explained from the point of view of 
the manufactured gas industry, where it was necessary 
from the first to lay great stress upon the highest pos- 
sible thermal efficiencies, whereas with the improve- 
ment in the conversion burner and the lowering of the 
gas prices, any slight difference in efficiency between 
the two types of systems is no longer so significant. 

TABLE 1 


AVERAGE HEAT CONSUMPTION PER 1000 B.T.U. HOURLY 
HEAT LOSS OF 700 GAS-HEATED INSTALLATIONS 
B.t.u. per Degree-Day ver 


1000 B.t.u, Hourly Heat 
Loss From the House 


Type of Installation 


Gas-designed hot water boilers ...... 404 
Gas-designed steam boilers .......... 445 
Converted hot water boilers ......... 452 
Converted steam boilers ............ 503 


As a matter of fact, a study presented before the 
A.S.H.V.E. last June* gives a complete picture of the 
position, as far as thermal efficiency goes, of the two 
types of systems. A careful survey was made of 700 
private residences in 25 cities, taking data from the gas 
company records on hot water boilers, steam boilers, 
converted hot water boilers, and converted steam boil- 
ers. The unit results of gas used are expressed in B.t.u. 
input per degree-day for each 1000 B.t.u. estimated 
hourly heat loss from the house. The actual results 
obtained from the survey of 700 private residences are 
given in Table 1. These figures show overall seasonal 
heating efficiencies from a maximum of 91.6% to a 
minimum of 73.5%. They also show that the overall 
results of hot water equipment are 10% better than 





*“ Automatic Gas Burners,” by C. G. Segeler. 
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steam equipment and that the difference between the 
average efficiency of all gas-designed versus converted 
equipment was about 12% in favor of the gas-designed 
equipment. 

The place of the conversion burner by reason of its 
low first cost and relatively minor difference in oper- 
ating cost is thus definitely assured, and the appearance 
on the market of conversion burners manufactured by 
old-line and conservative boiler builders is another 
clue toward the trend that is taking place. 

With the exception of the large number of sales of 
gas-designed space-heating units of various types, par- 
ticularly in the Southwest and West, the conversion 
burner sales outnumber by a wide margin the sales of 
the gas-designed heating systems. Accurate statistics 
are not yet available on the total installation sales, but 
the sales of boilers and furnaces have been reported to 
the Gas Heating Boiler and Furnace Association, whose 
statistical department reports are summarized in Table 


2 
TABLE 2 


SALES OF GAS-FIRED BOILERS AND FURNACES 


(Reported by 14 Manufacturers to the Gas Heating Boiler and 
Furnace Association ) 


Gas-Fired Boilers 


Sales, Shipments, 
Year Sales, Dollars B.t.u. Capacity No. of Units 
: re $2.702.799 (b) (a) (a) 
|, ae ae 2 663,931 2,153,980,900 10,600 (c) 
MME oc asciece 3,558,704 2,838,900,569 13,900 (c) 
WO <cck Seles 3,069,442 2,607,862,900 12,700 (c) 
BOSE csseccss 1,931.774 1,856,995,295 9,102 
1) |. rer 725,016 769,903,900 3,586 
Gas-Fired Furnaces 
Sales, Shipments, 
Year Sales. Dollars B.t.u. Capacity No. of Units 
WES: coe os cieks (b) (a) (a) 
[Zeer $449,677 310,072,925 2,309 (c) 
BOOG ckeicewe 733,538 484,130,535 3.605 (c) 
WE kbs Scléas 780,323 522,950,130 3,894 (c) 
BOGE ta cceces 490,708 363,407,585 2,706 
BGGe sdvcvcec 317,185 212,189,900 2,039 


Notes: (a) Not available. 
(b) Furnace sales included in boiler sales. 
(c) Estimated. 


In the field of large heating installations, gas-designed 
units are only used in new installations, or more rarely, 
as replacements. The usual procedure is to use gas 
burners of a special type designed for large boiler con- 
versions. Such burners and their controls are quite 
distinct from the small house-heating conversion burn- 
ers since the combustion problems involved are alto- 
gether different. These burners fall naturally into two 
classes, dependent upon the use of natural draft or 
blast. The choice is governed by initial cost, flexibility, 
and ease of application and adaptability to automatic 
control. The selection of controls hinges on whether 
or not on-and-off or throttling combustion is employed, 
the simplest controls being the on-and-off type, pro- 
vided that attention is given to the problem of puffing 
sometimes encountered, especially in the larger boilers. 
With blast equipment, control is simple, as it is merely 
necessary to start and stop the air blower at a prede- 
termined steam pressure, controlling the flow of gas by 
means of a diaphragm valve actuated by the blower 
air pressure. The control of the damper need not be 





*“Application of Gas Fuel to Coal-Fired Boilers,’ H. F, Rehfeldt, 
A.G.A. Monthly, April, 1933. 


considered, as the firebox draft can be adjusted to 
about 0.02 in., causing very little air infiltration during 
the off periods. With natural draft, however, this form 
of control cannot be used, since failure to control the 
damper in the off period would cause a high cold air 
flow because of the draft produced by the chimney. 
Therefore, with a natural draft installation of either the 
throttling or the on-and-off type, it is becoming cus- 
tomary to use secondary air control. 

Typical conversions of downdraft firetube and water 
tube boilers operating at pressures up to 125 lb. per 
eq. in. have shown efficiencies to run between 72% and 
75%, as a rule. Even when the boiler is operated at 
a low per cent of full rating, good results are obtained 
because of the degree of control over excess air which 
can be effected with gas burning. Of course, uninsulated 
boilers would not show as flat rating-efficiency curves, 
but the more usual insulated type of boiler has an ex- 
tremely flat curve. 

For large boilers with brick settings—particularly if 
these have been in use for some time—the problem of 
air infiltration becomes increasingly important. An 
2utomatic proportioning type burner is considered to 
be very satisfactory for such cases since air-gas ratios 
at a uniform level and a positive pressure in the firebox 
can be maintained. This scheme offers an additional 
advantage in promoting a high rate of heat transfer 
which tends to raise operating efficiencies to a very 
high level. Partial load operation has a much smaller 
effect on the efficiency of an automatic proportioning 
burner than burners having a variable air-gas ratio. 


Fig. 4. High-ceiling room in old-fashioned brownstone-front, 
equipped with new gas-fired conditioner. 
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Fig. 5. Cellar shown in Fig. 7 after installation of the 
gas-fired conditioner. 


Sometimes conversions are made so that change can 
readily be effected from gas back to coal firing, and 
vice versa. For example, one 300-hp. horizontally- 
baffled water tube boiler equipped with a chain grate 
stoker was converted to gas firing by introducing burn- 
ers into the rear of the setting. The bridge wall was 
built up until it met the first row of tubes. To return 
to coal firing, it was merely necessary to remove the 
additional bridge wall and to protect the burner faces 
with a course of firebrick. 

The use of promotional gas rates, particularly low- 
priced off-peak summer rates, has been a factor in in- 
creasing the number of installations of this type. Very 
often, however, the customer is so pleased with the gas 
operation that he extends it through a greater number 
of months than originally planned, and finally ends up 
by using gas as the all-year-round fuel. 

Comparison of the efficiency of gas and coal appli- 
cation in various types and sizes of boilers was reported 
in considerable detail by G. I. Rhodes, vice-president 
of Ford, Bacon & Davis, at the 1932 meeting of the 
American Gas Association.® 

While thermal efficiency remains an important prob- 
lem for gas heating, it is really an increased overall 
or service efficiency which interests the consumer. It 
remained for a brand new sales policy to point the 
way in which this desirable result could be achieved, 
thereby improving the competitive position of gas and 
providing new business for a number of allied trades. 

This policy will gradually improve living conditions 
and make for better construction in the case of new 
buildings. The surprising part is that it had not been 





* “Steam Generation,” A.G.A. Proceedings, 1932, pages 631-4. 








Fig. 6. Fuel consumption in this typical brownstone-front 
in New York was estimated at 415,000 cu. ft. of 540 B.t.u. 
gas, but actually only 178,000 cu. ft. were used. 


more thoroughly accepted previously. ‘The incident 
came about in this way. 

The first private house to be completely air condi- 
tioned using gas was located in Pelham, N. Y., and 
was put into operation during the summer of 1931. 
That summer was plentifully supplied with excessively 
hot days, as conditions go near New York, and the 
customer had ample time to prove the satisfactory 
eperation of his new unit. However, by the time the 
next summer had come around, it became evident that 
thorough insulation and weatherstripping would reduce 
the operating cost of summer air conditioning. What 
neither the customer nor the gas company realized, 
however, was the important effect of the insulation on 
the need for using the air conditioning equipment. This 
was one of the most surprising features of the installa- 
tion of this conditioning unit in New York. The year 
1932 was, to be sure, not quite as hot as 1931, but even 
allowing for such differences, the use made of the 
cooler was proportionately very much less than might 
have been predicted from a mere consideration of the 
weather conditions in the two years. 

It was this incident which led to the new sales policy, 
that of selling a gas-heating system not merely as a 
heating system but as a combination of insulated house, 
weatherstripping, and caulking when necessary, and a 
heating system, even going so far as to provide storm 
sash in some instances. Of course, quotations on such 
a complete job are naturally higher than the quotation 
for a gas burner alone, but the total, particularly when 
quantity orders are involved, does not bring the first 
cost very much above that which a customer, for ex- 
ample, might have to spend for a new heating plant 
with an oil-designed boiler-burner unit. In some cases 
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the gas company has financed such combination sales 
on the same terms offered for the financing of gas 
equipment sales. Close cooperation is maintained with 
companies specializing in the installation of insulation, 
weatherstripping, and double windows. 

The customer who takes advantage of such a plan 
therefore secures very much more than a heating plant. 
He secures summer comfort to a marked degree. He 
automatically increases the effectiveness of his heating 
plant in the wintertime, which is particularly useful 
in case his building is under-radiated to begin with. 
It increases the speed with which he can bring the 
house up to temperature. In addition, he reduces the 
total gas consumption. The combination of these fac- 
tors very often brings the cost of gas heating down to 
figures which are surprisingly low, even for manufac- 
tured gas territories. 

To substantiate these points, calls were made on a 
number of customers who had accepted gas heating 
under such an arrangement. It was expected that the 
customers would be eager to tell how their gas bills 
had been reduced. Surprisingly enough, it was not the 
lower gas bills which caused the most comment. In 
each of several instances the customer’s immediate re- 
action was to the effect that the house, and particularly 
the upper floors, was very noticeably cooler in the 
summertime. 


Technical Improvements in Gas Heating 


The position of gas in the house-heating field, as far 
as thermal efficiency goes, has been thought to be 
near the peak of its development. Structural and prac- 
tical reasons would seem to indicate that the levels of 
boiler and furnace thermal efficiency are as high as 
practical.? To be sure, the design of gas burners and 
their gas applications has reached levels possibly sur- 
passing that of any other fuel. Nevertheless, the past 
year has seen the introduction of efficiency-improving 
features. Most noteworthy of these is the device for 
controlling the flow of air through the chimney during 
the off-periods of the burners. The off-period has al- 
ways introduced heat losses, since the combustion 
chamber then acts as a radiator. The losses were 
particularly marked in the case of steam boilers, but 
important for all types of heating equipment. To over- 
come this the automatic damper control actuated by 
gas pressure has come into use. This device consists 
of a diaphragm coupled with a linkage moving a flue 
damper. When the gas pressure is applied to the 
diaphragm, the damper has to open and as soon as 
the gas pressure falls off, the damper closes. The 
damper unit is simply installed in a 4-in. section of 
flue pipe. 

In reviewing the question of thermal efficiency over 
a period of the last few years, it is interesting to see 
that manufacturers have gradually succeeded in in- 
creasing the ratings of their boilers without materially 
increasing the amount of cast iron in them. This has 
been done while still meeting the requirements of the 
A.G.A. in regard to efficiency, and all boilers approved 
by the A.G.A. are rated at 80% thermal efficiency. 





"Approximately 80% with flue temperatures from 200° to 350° and 
not more than 25% excess air. 


During recent months a reversal of this trend on the 
part of at least one manufacturer has been reported. 
In field and laboratory tests, work has been progress- 
ing to modify the gas equipment in the direction of 
lower ratings per unit of cast iron and at the same time 
considerably higher efficiencies. The competitive efforts 
of the last few years have forced the trade to the maxi- 
mum possible ratings in order to keep the cost of 
equipment down. This step toward higher efficiency 
rather than emphasizing first cost is in the opposite 
direction. It is intended to improve efficiency beyond 
the required rated 80%. 

Ratings per unit of cast iron will, undoubtedly, be 
lower in this new equipment, but operating economies 
should be effected to a marked extent. It is predicted 
that better than 10% improvement in the operating 
cost will result from this new de luxe equipment. Such 
a move would be equivalent to an appropriate reduc- 
tion in the gas rate and will be of further assistance 
in meeting the competition of other fuels. 

This whole development is an example of history 
repeating itself. In the early days of gas appliances 
designs were aimed at just that point; namely, to secure 
maximum efficiency, disregarding condensation, etc. As 
the industry grew, competition transferred the center 
of interest to the development of maximum ratings 
rather than maximum efficiencies, especially since all 
gas boilers that were approved were officially rated on 
the same basis of 80%. The new unit described above 
will be designed for the maximum practical thermal 
and operating efficiency. Of course it will bear the 
A.G.A. Laboratory Seal of Approval, but capacity 
ratings will be relatively lower than those of boilers 
of similar external dimensions. 

In the field of temperature control, a long stride for- 
ward has been taken during the last year when the 
combination time and temperature change control ap- 
peared on the market. This new control operates in 
advance of the usual demand for heat. In other words, 
the basic elements of temperature change and time are 
so coordinated that an initial fractional degree of heat 
loss actually causes the burner to operate for a pre- 
determined period. This operating period is just long 
enough to make up the heat loss. This arrangement 
prevents both over-shooting and under-shooting and 
controls the temperature with practically no variation. 
Essentially, this unit is a clock control thermostat in 
which every 30 min. a trial is made of the room tem- 
perature and if the temperature should be as much as 
¥4° below the thermostat setting, the burner will operate 
for 5 min. If the thermostat is satisfied, no burner 
operation will take place. This new unit will com- 
pletely eliminate the uncomfortable “cold 70” and, in 
addition, by its preventing overshooting of the thermo- 
stat setting, will improve the economy. 

Another control system which is meeting with some 
favor is based on the fact that in larger homes only a 
small portion is in use at any one time and, therefore, 
a zoning control will represent a considerable saving 
in fuel. Similarly, individual radiator or zoning con- 
trol would be practical in smaller houses where the 
tenants sleep in cold bedrooms. Standardized equip- 
ment can be used to build these systems, consisting 
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Fig. 7. Basement view of brown. 
stone-front shown in Figs, 5 
and 6 after coal furnace was 
torn out, before gas was 
installed. 
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either of a thermostat and a motorized valve on steam 
and water lines, or a motorized duct damper for warm- 
air systems. 

Modulating controls, which have resulted in more 
uniform room temperatures as well as elimination of 
the “cold 70” problem, have also been found effective. 
Controls of this modulating type provide as many as 
18 different positions of a valve in approximately a 2° 
plus or minus range, varying the amount of gas input 
to the boiler in proportion to the valve position. 


Future of Gas Heating 


The automatic heating field is considered to include 
all the buildings in America by the optimist, but unless 
a very substantial change in purchasing power occurs 
in the near future, past experience indicates that a 
much more restricted market is open. 

When the market is considered in the light of gas 
sales alone, it is quite difficult to predict its precise ex- 
tent because of the uncertain factor of natural gas, 
which broadens the market rapidly and beyond the 
limits normally considered practical for manufactured 
gas territory. For the purpose of estimation, however, 
it is clear that the best market for gas heating lies in 
the owner-occupied homes whose assessed valuation is 
above a minimum, say $5000 or $6000. If reference 
is made to any of the national surveys, it will be found 
that there are about 14,500,000 domestic gas meters in 
use in the United States, serving a territory in which 
there are estimated to be 8,000,000 owner-occupied 
homes. Since the automatic stoker and the oil burner 
dealers are also in this same market, the number of these 
units already in use should certainly be deducted from 
the potential. This leaves a rough balance of 7,000,000 
homes. Granting all the advantages that gas possesses 
in the way of form value and other desirable character- 


istics, it is obvious that the 
gas industry concedes to the 
other fuels an important 
share of the total market; 
therefore, the estimation of 
potential gas sales and mar- 
ket could be made by taking 
one-half of this balance and 
deducting the number of 
homes valued at less than 
$6000.8 

In a given locality such 
a survey should not be diffi- 
cult to carry out, utilizing 
for that purpose the data of 
the local real estate chamber 
of commerce in regard to 
assessments and occupancy of homes, and then trans- 
lating this into a market estimate. Such a method will 
be useful in estimating the expenditures which can be 
allotted to the house-heating work and in evaluating 
the eventual results of sales campaigns. Quotas can be 
established on fractions of this potential market, and 
the effect on the gas distributing and generating sys- 
tems evaluated. 

Even after the market has been restricted in the way 
cutlined, it is clear that the future of gas space heating 
appears very promising. The following factors should 
be considered in studying the developments of the 
coming years: 


. Form value of gas. 

. Adoption of lower rates for gas. 

Adoption of off-peak rates for gas for summer use. 

. Spread of lower priced natural gas. 

. Possibility of rising competitive fuel prices under a 
national program of inflationary character in which 
the utilities cannot participate as readily as the un- 
regulated industries. 


econo 0f 


Air Conditioning with Gas 


Public interest in air conditioning has been stimu- 
lated by this year’s hot summer and the considerable 
amount of national advertising of air cooling equip- 
ment, even if the influence of the air conditioned movie 
palace as a constant reminder to the average house- 
holder were discounted. These factors promise that in 
spite of the severe competition encountered at this 
time, there remains every reason to believe that gas 
will share in every part of the heating and air condi- 
tioning fields. 

Fig. 1 shows an air conditioning furnace which 





‘This empirical method should give a fair estimate of the potential 
market, even though there may be a number of sales in the lower 
nrice brackets. It does not mean that gas heating can not be sold in 
houses worth less than $6000. 
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is typical of the modern installations made with gas 
units in which the cellar is at the same time improved 
and remodelled. This figure, and Fig. 2, show an in- 
teresting comparison of how the installation looked be- 
tore and after the use of a gas-fired furnace. 

An excellent field for gas both for heating and con- 
ditioning all year ’round is found in the brownstone- 
front homes of the better type. Fig. 4 for example 
shows the living room of just such a home. This brown- 
stone-front house has four stories and basement, and is 
20 ft. wide and 75 ft. deep. The ground and first floors 
have a combined ceiling height of 19 ft. This house 
kas a theoretical steam requirement of 384 sq. ft. of 
radiation. The installation replaced a gravity warm-air 
system, and some of the existing ducts were used in so 
far as the conditioning installation is concerned. ‘The 
installation now consists of a combination of a gas-fired 
conditioner and a gas-fired water boiler. The boiler 
has a pressure type of water heating system which feeds 
the two heating elements in the conditioner with water 
at approximately 180°. Control is by a room tempera- 
ture thermostat located in the living room, operating 
on the solenoid valve controlling the gas boiler. When 
the water temperature in the boiler reaches a certain 
predetermined temperature, the air conditioner fan is 
started, circulating warm air through the rooms. When 
the thermostat is satisfied, the action is reversed, the 
fan shutting off at a very slight temperature drop. 
Humidity control is by a humidistat. In this installa- 
tion summer conditioning is obtained in part by cir- 
culating tap water as a cooling medium through the 
conditioner heating elements. The equipment is shown 
in Fig. 8. 

Another development is the increased use of the gas 
conditioner with the typical warm-air construction, hav- 
ing no hot water unit as in the preceding case. Such 
units, equipped with the dual or two-stage thermostat, 
give quite satisfactory temperature and humidity con- 
trol. Compact installation and neat appearance offer 
a big improvement over the older equipment in place. 
This installation is especially striking because of the 
photographs which were taken as the work progressed. 
Even though Fig. 7 was taken when the old coal fur- 
nace was partially disassembled, the general appearance 
of the cellar was not attractive although the broken 
brick and casings were only temporarily strewn around. 
Fig. 5 is the remodeled cellar after gas equipment was 
installed. 

Frequent papers have been presented® on the appli- 
cation of gas to summer air conditioning, bringing out 
the effectiveness of such systems as the silica gel, which 
employs solid absorbers of air humidity and permits 
delivery of dehumidified air to the house. Such systems 
of course use gas as a controlled heating fuel for re- 
moving the moisture from the silica gel beds and re- 
vivifying these for continuous operation. These articles 
have not brought out as pointedly how rapid the in- 
crease in new installations has been, nor how the de- 
humidified air can be utilized for industrial use. 

With an ample supply of cool tap water, sufficient 
direct cooling can be obtained that the dehumidified air 





*Such as “Tellin’ the Weather Man Where to Go,” by E. D. Milener, 
before the Wisconsin Chapter, A.S.H.V.E., Milwaukee, May 22, 1933. 





can be discharged as cooled, dehumidified air into the 
house. With insufficient or warm tap water, the air 
can be dehumidified to a further stage and then cooled 
by re-evaporative cooling. Those who are thermody- 
namically minded can soon estimate with pencil and 
paper that each 17 grains of moisture re-evaporated 
into 1 lb. of dried air will cool this air 10°. 

Standard methods of refrigeration are also applic- 
able to such systems. A number of homes and public 
buildings have been equipped with one or another of 
these cooling and conditioning units for all-year-’round 
use, and they have proved their success from the 
technical viewpoint. The problem remains, not only 
for the gas industry but for all those interested in small 
house air conditioning, to overcome the present ob- 
jections of high first cost and relatively high operating 
cost. As far as operating cost is concerned, the gas 
urits stand in a favorable position, as has been re- 
ported by Milener?® and others. 

Up to the present, no one seems to have made use 
of any scheme of reversed-cycle gas refrigeration and 
heating, but this is clearly practical for gas operation 
as well as electric. As a matter of fact, a preliminary 
thermodynamic estimate will show that although the 
thermal efficiency of a gas-operated reversed-cycle heat- 
ing unit is not more than one-fourth as high as that 
of an electric unit, there nevertheless are indications 
that the economic position of gas will be extremely 
favorable. 

Such a scheme would in fact result in thermal effi- 
ciencies for house-heating, figured merely on the basis 
of the amount of gas used, in excess of 100% of the 
heat units delivered in the gas. Of course, this does 
not mean that there is anything like perpetual motion 
involved. It merely means that by the use of suitable 
refrigeration cycles the difference in temperature be- 
tween the outside air, even in winter, and the temper- 
ature at which the refrigerating fluid will evaporate 
can be utilized to develop useful heat energy. From 
a practical viewpoint, this means that the development 
of such a system will be the same as lowering still fur- 
ther the cost of gas heating, besides providing a mech- 
anism which can be utilized for all-year-’round air 
conditioning. This subject is now being studied by a 
rumber of engineers in this work, and a report will 
probably be issued at an early date. 

Without losing sight of such possible future develop- 
ments for gas, it might be well to consider an actual 
practical working installation in a restaurant. This is 
in no sense the first installation of gas for summer air 
conditioning, but it is a very recent one and it appears 
to be giving highly satisfactory results. Gas was select- 
ed only after considerable study of the various methods 
of cooling and humidifying available. 

The installation measured about 13% tons refriger- 
ating load. The restaurant was small enough that in- 
dividual cooling units could be considered. These would 
have cost approximately $2500 and represented the 
cheapest installation. The control of humidity would 
not have been sufficiently positive, especially when a 
large number of patrons were in the restaurant, and it 





Summer Air Conditioning with Gas Heat Energy,’ A.G.A. Monthly, 
March, 1933. . 
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was therefore decided to go to a mechanical system 
with built-in distributing ducts, the cost of which was 
estimated between $4200 and $4500. The cost of both 
electric and gas systems was very nearly alike, with a 
slight margin (between 5% and 8%) in favor of gas. 
However, it was the operating cost comparison which 
made the favorable picture. Using a silica gel dehu- 
midifier and tap water cooling, the seasonal cost, based 
on 450 maximum hours of use, worked out to approxi- 
mately $325.1! The electric operating cost for the same 
installation was estimated to be $566.1! This installa- 
tion is in a location where tap water at about 58° was 
regularly available, which made it unnecessary to use 
any mechanical cooling. The gas rate was 60 cents per 
1000 cu. ft. of 540 B.t.u. gas; the water rate, $1.11 per 
1000 cu. ft., and the electric rate, 4 cents per kw-hr. 

The results were especially interesting because in an- 
other nearby restaurant a new electric air conditioning 
job was installed at the same time. A hot weather spell 
provided considerable opportunity to compare: the ac- 
tual operation in these two places.!2_ These installations 
were about the same size and records have been taken 
on the humidity and temperature conditions which 
ind‘cate a very hopeful future for gas. 

Another gas installation is about to be made by 
the same company in the apartment of a doctor spe- 
cializing in treatments which require considerable time, 
although the patients are not actually in-patients. The 
advantage of complete air conditioning for such work 
is obvious, and the doctor has been very favorably im- 
pressed with the humidity control offered by the silica 
gel unit. This installation will be in a 17-room apart- 
ment in an existing residential apartment house. It is 
planned to keep the temperature at 80° dry bulb and 
about 50% relative humidity. This installation will 
include a washer and a re-evaporative cooler with a 
small amount of direct tap water cooling(73° tap water). 
Incoming air as high as 95° will be discharged at 80° 
dry bulb from the gel unit. This air, carrying 46 grains 
of moisture, is permitted to pick up to 69 grains, there- 
by reducing the dry bulb temperature to 67°. This is 
the temperature at which the air is discharged into 
the various treatment and reception rooms. This tem- 
perature is needed to maintain the desired conditions 
in the apartment. The estimated cost of operation on 
gas will be about $360 per summer (the installation is 
approximately 15-ton size). This case breaks down to 
an hourly operating cost as follows: 


Gas at 60 cents per 1000 cu. ft., 540 B.t.u.. .43.5 cents per hr. 


WVOQUBE, BS WMA. 2. cccicsicincacecsccecase 17.4 cents per hr. 
RADON sek ocbes tac deeeadaaseeacur 28.0 cents per hr. 
Total 


[EER o Acs SeCGRSE ese See wou eeKee 88.9 cents per hr. 


The total operating time is judged to be 90 days at 
60% of maximum, or 400 hr. The estimated cost for 
this installation if an electric system were used was 
$1.03 per hr. Again fixed charges were disregarded, 
but the approximate costs were $6856 for the gas in- 





"Fixed charges not included. 
Connected gas load —150 cu. ft. per hr. (540 B.t.u.). 
Connected water load — 17.5 gal. per min. 
Connected energy load — 4.5 hp. 

2The men working on the installation noticed that shirts wet with 
perspiration from the excessive heat out of doors dried in about 8 min. 
in the gas conditioned restaurant. 

















Fig. 8. Gas boiler and conditioning unit with former in the 
foreground. Such a system can be split, supplying warm-air 
ducts and also hot water to radiators. 


stallation, and $5716 for the complete electric installa- 
tion. 


The Challenge of Gas 


The broad picture of the future of gas in the heating 
and cooling field is definitely tied up with the com- 
petitive position of gas in relation to other fuels. Since 
gas prices and heating value vary much more from one 
to another locality than do the prices of other fuels, it 
is of course difficult to establish general pictures. This 
much is certain, however, that the officials of leading 
utility companies are convinced that the gas house- 
heating and water heating markets represent the big- 
gest potential fields for additional gas sales. It has 
also become recognized throughout the gas industry 
that the form and intangible advantages possessed by 
gas can only be utilized to a more or less limited extent 
as sales weapons. This condition is not considered 
normal by all of the informed opinion, but is attributed 
in part to the depression which has so markedly affect- 
ed American buying habits. Consequently, there are 
clear trends shown toward competitive types of heating 
rates, toward more liberal terms for initial installation 
costs, and ‘toward an increasing adoption of plans de- 
signed to enlist the aid of sales allies. In addition, 
there is a marked leaning toward the adoption of off- 
peak gas rates for summertime use of gas, which should 
prove a stimulus to gas summer air conditioning. 

These tendencies viewed in the aggregate point the 
way toward a determined effort on the part of those 
engaged in the promotion of gas for heating and cool- 
ing to capture increasing proportions of the fuel busi- 
ness while at the same time offering to the heating and 
ventilating trade increasing opportunities for the sale 
of the necessary mechanical units and their installation. 
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Unit Conditioners Heat, Cool and Filter 
Air in G. E. 











Building 


General Electric Building, New York 


Pisce cabinet room coolers have been more 
or less widely used in the last year or so, such units 
have not been commonly used for the dual service of 
heating and cooling. Further, although the application 
of such multi-purpose units to new buildings presents 
few difficulties, their application to an existing building, 
where the usual direct radiators are already in place, 
presents some problems. The completion of a fairly 
large and successful installation along these lines marks 
a noteworthy advance in unit air conditioning. 

For this reason, the change-over of a number of 
offices in the General Electric Building, New York, has 
been observed with interest. This building, formerly 
owned by the Radio Corporation of America, and lo- 
cated at 570 Lexington Avenue, recently acquired by 
General Electric, is a 47-story building with a Gothic 
tower. Panel-type direct radiators were installed 





throughout the building as originally built. Following 
the acquisition of the building, the problem of air con- 
ditioning a number of the executive offices was referred 
to the company’s air conditioning department. Their 
proposal, which was carried out and completed during 
the past summer, involved the use of the company’s 
year round room air conditioners. 

Spaces which are conditioned include the offices of 
Owen D. Young, chairman of the board; Gerard Swope, 
president, and other executive offices on the 43rd to 
47th floors, inclusive. In addition, there are conditioned 
spaces on the 14th floor in the offices of the incan- 
descent lamp department, on the 16th and 19th floors, 
where executive offices of International General Elec- 
tric and New York district are located, and in the 
offices of J. J. Donovan, head of the air conditioning 
department. 





Heating and Ventilating © September, 1933 





19 

















Fig. 1. (Left) Integral-type all-year conditioning unit with refrigerating machine at the left, conditioner apparatus at 

right. Fig. 2. (Right) Remote-type conditioning unit with refrigerating machine not shown but located in a nearby closet. 

Piping to the left includes the heat interchanger in which the refrigerant liquid pipe surrounds the suction pipe, prevent- 
ing the latter from chilling adjacent air below the dewpoint which would cause condensation on the piping. 


With the exception of a reception room on the 11th 
floor, the entire installation consists of unit-type con- 
ditioners with provision for all-year ventilating, filter- 
ing, and circulation; winter heating and humidifying; 
and summer cooling and dehumidifying. ‘The units 
are also equipped with a silencing feature to reduce 
the amount of outside noise entefing the conditioned 
spaces. The reception room on the 11th floor has no 
outside wall exposure and this room is summer air con- 
ditioned with a portable room cooler, without the heat- 
ing feature. 











All of the remaining units are supplied with refrig- 
erant from a remote refrigerating unit, each of which 
is connected to several conditioners. In one office, how- 
ever, an integral-type unit is installed, with the refrig- 
erating machine located in the cabinet, as shown in 


Fig. 1. 
Conditioning Units 


With one exception, heat gain calculations were based 
on a 13%4° temperature difference (78% inside, 92° 
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Fig. 3. (Left) Refrigerating machine, remotely located in closet, before being enclosed. Fig. 4. (Right) Refrigerating ma- 
chine remotely located from conditioner cabinet, which it serves. Completed closet housing for remotely-located refriger 
ating machine. Insulating board completely encloses the unit. 
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Fig. 5. Finished installation of 

conditioners in office of J. J. 

Donovan, manager of air condi- 
tioning department. 


outside). The total calculated 
tonnage of required refriger- 
ation is 13.6 tons, with 17.6 
tons installed. 

Fig. 2 shows one of the 
cabinets of the remote type, 
as installed. In the upper 
right is shown the heat ex- 
change surface, consisting of 
five tiers of extended sur- 
face, the top two tiers for 
heating, the lower three for 
cooling. A fan on the lower 
right forces air over the heat- 
ing or cooling surface, while 
the fan in the lower center is 
used for ventilation. Outside 
air enters the box (shown between the curtains at the 
top) and drops vertically in the cabinet to the filter 
placed at an angle (as shown in the rear center of the 
cabinet). This ventilating air passes through the center 
fan, and upward through the silencer unit (in the upper 
center), and finally enters the room through grilles in 
the cabinet casing. 

The ventilating system is independent of the re- 
mainder of the unit and can be entirely shut off, sup- 
ply 200 c.f.m. at a maximum, or operate at half capac- 
ity to supply 100 c.f.m. Recirculated air is supplied 
to the right-hand fan entering the cabinet through 
grilles at the bottom. This fan has a capacity of 200 
c.fm., depending on the setting of the manual con- 
trolled three-speed switch. Thus, the unit has a maxi- 
mum air handling capacity of 400 c.f.m. 

In the space between the end of the cabinet and the 
heat exchange surface is a humidifier of the electrical- 
immersion type. The amount of moisture evaporated 
is manually controlled by a switch, on the end of the 
cabinet, supplying the 200-watt immersion heater. 

Connections to the conditioning units consist of steam 
supply and return, refrigerant liquid and suction, drain, 


120-volt single-phase power, and water line (for 
humidification). 


Refrigerating Machines 


The refrigerating machines, remotely located, are of 
two sizes, one being a two-cylinder type with a 2-hp. 
motor, the other having four cylinders and a 3-hp. mo- 
tor. These units are placed in closets. many of which 
were designed for the purpose, as shown in Fig. 3. 
The closets were lined with 114-in. insulating board, 
the complete installation appearing as in Fig. 4. Power 
supply switches and control relays were mounted in 
the closet, as shown in Fig. 3, and the water supply 
for condenser cooling piped to the closet from one of 
the existing water mains in the building. Since the 
operation of the motor driving the unit in a small closed 





closet made it necessary to dispose of the excess heat 
from the motor, a special water cooler was placed in 
series with the condenser, as shown above the motor 
in Fig. 3. Refrigerating lines were trenched in the 
floor from the closet to the condenser. The drains were 
trenched in like manner and carried to a common drain 
for the five tower floors. The water supply for the 
refrigerating machine also was trenched. 


Controls 


Temperatures in the winter are controlled by a 
thermostatic radiator valve to the heating surface. This 
valve is shown on the end of the cabinet in Fig. 1. 
Application of this valve and the slight rearrangement 
of piping made necessary from the old steam supply 
and return constitute the only changes made in heating 
system beyond that of replacement of heating surface. 

Control of temperatures in the summer is by means 
of an electric clock thermostat. When the temperature 
rises above a predetermined point the refrigerating unit 
is started, supplying refrigerant to the unit conditioners, 
in which the manually-controlled fans are already run- 
ning to supply ventilation. When the room temperature 
becomes cool enough to satisfy the setting the refriger- 
ating unit is stopped. A time-switch in the thermostat 
with predetermined settings automatically stops refriger- 
ating unit in the evening and starts it in the morning. 


Power Supply 


Electric power is supplied to the refrigerating units 
through four lines, three-phase and neutral. The three- 
phase, 208-volt power is carried through a disconnect 
switch (See “A,” Fig. 4) to a three-phase contactor 
(“B,” Fig. 4). Single-phase, 120-volt power (one line 
to neutral) is carried through a disconnect switch (“C,”. 
Fig. 4) to the conditioner fans, to the transformer to 
supply low voltage for the clock thermostat, and to the 
relays (“D,” Fig. 4) controlled by the clock thermostat. 
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Fig. 1. Residence of M. A. Hirschl, Chicago, year- 
round air conditioned by a silica gel gas system. 


issn years ago the American Gas Association, in 
an endeavor to obtain operating data on the use of 
silica gel for air conditioning in connection with gas 
heating, installed a number of such plants in various 
parts of the country. One of these, located in Chicago, 
is in the home of Marcus A. Hirschl, an electrical engi- 
neer and patent attorney, who has supplemented the 
utility’s studies by his own observations. The architect 
was Howard Shaw, of Chicago. The plant was de- 
signed by A. J. Canar, en- 
gineer, and the observations 
made have been carried 
through in association with 
H. B. Johns, of the house- 
heating department of the 
Peoples Gas Light and Coke 
Company, Chicago. 

The house is a three-story 
brick residence. Floors one 
and two are surrounded by 
12-in. brick walls, with third 
floor rooms built under an 
eaved roof, ceilings and side 
walls being treated with 4-in. 
insulation. All windows and 
doors are weatherstripped. 
The first floor of the house 
has an unusually large living 


ail 


Fig. 2. Basement of the Hirschl 

residence with gas _ heater 

shown in rear left, instruments 

at left front, and fan at center 
rear. 


ey, 
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Silica-Gel Plant 
Air Conditions 
Chicago Building 


room and dining room, with kitchen, halls, and lavatory, 
There are four bedrooms with bath on the second floor 
and three bedrooms and one bath on the third. Outside 
dimensions of the house are 45 ft. & 23% ft. with 
ceiling heights of 9 ft., 8% ft. and 8 ft. on the three 
floors. The house contains 23,066 cu. ft., and there is 
a calculated 1,749 B.t.u. heat loss per degree difference 
in temperature. 

The heating system consists of a 6-section gas-fired 
furnace, with one 9-in., two 12-in., and nine 10-in. ducts 
leading to registers in every room except one small 
bedroom on the third floor. In a few cases two rooms 
are fed from one riser. The one return duct leads from 
a 36-in. square grille at the rear of the first floor hall. 

The original blowers were replaced by a main cir- 
culating blower of the air conditioning plant in the new 
installation. ‘The furnace is equipped with an auto- 
matic humidifying device under gas-pressure regulation. 

Dehumidification in summer is accomplished by 
means of silica-gel equipment whose overall housing 
dimensions are 5 ft. in height, 6% ft. in length, and 
3 ft. 4 in. in width. The rotary gel absorber is secured 
by bolts to a supporting frame in a manner which per- 
mits the gel cylinder to rotate three revolutions per 
hour. The gel cylinder is broken up into 24 pie-cut- 
shaped sections, with 12 on the absorption side at all 
times, and the other 12 being activated. The activation 
furnace is cylindrical with a conical top which connects 
by special duct to the rotary absorber. Nine sections 
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Fig, 3 Panny plant, showing Outside Ali Return to 
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vaporize the moisture ab- WA Dehumidlitication Cycle 
bed from the gel and Ear Reactivation Cyeie Water Inlet 
iennigh 8 Filtering, Cooling and Distribution Cycle 
carry it out to the stack. 











An inlet temperature of 
300° is required for activation of the gel. A temper- 
ature cut-off is provided at this point. If temperature 
exceeds 400° the furnace is automatically shut down. 
Gases are vented to the stack at a temperature of 110°. 
Close to the activation fan discharge outlet a tight 
damper controls the amount of excess air to the amount 
necessary to give the required 300° activation inlet 
temperature. 

The air to be dehumidified is forced through the gel 
cylinder by the absorption fan. When the air is de- 
humidified it leaves the absorber by way of a duct 
leading to the after-cooler. The process of absorption 
of moisture from the air gives off latent heat that raises 
its temperature to 110°—120°. When it leaves the after- 
cooler to mix with the return air it has been cooled to 
70°. 

A circulating fan of multiple-disc type operates by 
means of a double V-belt drive from a 1%4-hp. motor, 
and its suction side connects to the main return duct. 
Glass wool filters, oil saturated, are arranged in a 
double row of four in the eccentric duct fitting between 
the discharge outlet of the circulating fan and the main 
cooler. Four sections of extended surface coil are used 
for cooling. Tap water circulates through the series of 
coil to cool the conditioned air, and discharge water is 
then used in the after-cooler before it goes to the sewer. 

After the conditioned air is cooled in the main cooler, 
it passes through an eccentric fitting that connects to 
the rear of the gas furnace. It circulates through the 
furnace and thence through the distributing ducts to 
the various rooms of the house. 

A branch duct is taken off the main return duct and 
connects to the outside air duct leading to the absorp- 
tion fan. Both of these are equipped with tight fitting 
dampers so that either fresh air or return air or a mix- 
ture of the two can be dehumidified by the gel. 

Two toggle switches control the operation of the 
complete plant. It is subject to control measures by 


humidistat alone or by combination of thermostat and 
humidistat. One toggle switch starts the gel unit and 
the other starts the circulating unit. This installation 
provides that when the air is only slightly uncomfort- 
able and humidity is low, the circulating fan alone is 
used to recirculate the air. The water line in the main 
cooler is automatic when the circuit of the gel unit is 
on. It is manually-operated when recirculation is un- 
dertaken without dehumidification. 

The gel unit treats 800 c.f.m. of air, which amounts 
to 48,000 cu. ft., or 3400 lb. of air per hour. The 
moisture-absorbing power of the gel on humidity is as 
follows: 


Per cent of moisture absorbed 
from the air by the gel 


Absolute humidity of air to be 
treated, in gr. per lb. of dry air 
117 


71% 
79 78% 
74 87% 


Typical results of operation are as follows: 


Absolute % less absolute 


August 30, 1932 


Temp. Humidity humidity inside 

Outside air ..... 96 127 er. 
First floor ...... 81 84.5 33.5% 
Second floor .... 83 90 29.0 
Third floor ..... 87 89 30.0 

August 31, 1932 
Outside air ..... 91 123 
First floor ... 79.5 75 39.0 
Second floor .... 81 77 37.5 
Third floor ..... 85 85 31.0 


The tap water temperature varied between 68° and 
Ta". 


Operating Cost Data per Hour of Operation: 


Water—40 cu. ft. per hr. @ 60c per 1000 cu. ft......... 2.4¢ 
Power—1.9 Kw-hr. @ 3.7¢c per Kw-hr. ................ 7.0c 
Gas—70 cu. ft. —0.56 therms @ 8c per therm.......... 4.4¢ 

TRG COGS 5 ocacse Cad ica reeceese seeds eseus eee 13.8¢ 


The owner reports that he has had no difficulty in 
maintaining air temperatures 10° below the tempera- 
tures outside, and it has been perfectly comfortable 
when conditions were highly uncomfortable outside. 
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Fig. 1. White House Swimming Pool looking toward the machinery room. The three concealed 
radiator panels are clearly shown. 


Mechanical Equipment in the 


White House Swimming Pool 


By ERNST H. BRANDT, JR. 


ns recently completed swimming pool at the 
White House in Washington, D. C., is located in the 
West Terrace of the Executive Mansion. Architectural- 
ly, the project has been illustrated and described in 
newspapers all over the country. The pool is 50 ft. 
long, 15 ft. wide, 4% ft. deep at the shallow end, with 
a depth of 8 ft. at the opposite end, where the diving 
board is located. The walls are faced with architectural 
terra-cotta in varying shades of blue, changing to a 
pastel green above the water line. The plaster above 
the wainscoat and on the ceiling is a deep cream color. 

There were several unique problems in connection 
with this installation which might be of interest to de- 
signers of mechanical equipment. ‘The project was lo- 
cated entirely in an old building, involving some diffi- 
culties of excavation and construction because of the 
foundations and lack of space. This latter feature 
affected the mechanical arrangements to a considerable 
degree. Existing steam, water, sewer, and direct current 
electric lines, close by, were available for making the 
new connections as required. 

The following conditions had to be met: 


President, Reliance Engineering Company, Inc. 


Water in the pool to be maintained at a constant 
predetermined temperature. 

Incoming water temperature to be not more than 
10° higher than the pool temperature. 

Incoming water to be delivered into the pool with- 
out excessive velocity. 

Space to be provided for future increases in amount 
of equipment. 

Mechanical work started with the construction of a 
new steam manhole, 4 ft. square and approximately 
8 ft.in depth. Existing underground lines running be- 
tween the old State, War and Navy Building and the 
Executive Mansion were cut into for supplying the 
swimming pool with steam. A new expansion loop was 
installed in the 6-in. high-pressure steam line, with tee 
connection for the pool, and necessary cut-off and by- 
pass valves. Welded and flanged connections were used. 
New tees were also welded into the 2%-in. return and 
the 1!4-in. summer steam lines. From this manhole, 
steam supply and return lines were run underground 
in split terra-cotta, into the lower level of the machin- 
ery room, genuine wrought-iron pipe being used. 

Water supply for the pool was obtained by making 
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4 new connection to an existing 4-in. line in the base- 
ment of the Executive Office Building. The new line, 
also 4-in., was installed in the pipe tunnel connecting 
the office building with the Executive Mansion. For 
part of the distance the new line replaced a 2%-in. 
line feeding the office air conditioning equipment, all 
old connections being rearranged and tied into the new 
piping system. Sewer connections were made in the 
same pipe tunnel to an existing 10-in. sewer. 

Steam and water connections were made at night to 
avoid interruption of these services. Steam connections 
were required to be completed before any ceiling work 
could be done by the builder, as an existing line on the 
old ceiling could not be disturbed since it supplied a 
portion of the heating system in the Executive Offices. 
A tee was provided in the new layout and early in the 
job the new connections were made and steam was 
being supplied, replacing the old line, thus permitting 
its removal. In making the water and sewer connec- 
tions, some 30-in. concrete walls of the original pipe 
tunnel, constructed many years ago, had to be cut 
through, keeping an air drill busy for several days. 

The machinery room was built in two levels, in the 
lower of which was contained the pumps, many of the 
control valves, and much of the piping system. There 
are three motor-driven pumps, two of the horizontal 
type, and one of the vertical shaft type. ‘The two hori- 
zontal pumps are 2 in. X 2% in. single-stage, double- 
suction, horizontal split casing type, complete with base 
and each directly connected by flexible couplings to 
direct current motors, operating at 1750 r.p.m. The 
capacity of one pump is 55 g.p.m. against a 40-ft. 
head; the other is designed for 110 g.p.m. against a 
40-ft. head, when operating at the above speed. The 
pumps are fully bronze fitted, with the exception of the 
shafts, which are of stainless steel. Both are equipped 
with double suction enclosed impellers of the non-over- 
loading type. 

The 55-gal. pump is used for circulating the water 
in the pool. Water is pumped 
from the pool, through 
the orifice plates, which con- 
trol the rate of flow as indi- 
cated on the gauges, through 
the filter, through the heater, 
thence through the sterilizer 
and returned to the pool, 
this being the normal oper- 
ating cycle. 

For back-washing the fil- 
ters, the 110-gal. pump is 
used. Also about once each 
week this pump is used for 


Fig. 2. Close-up of the diving 

board showing concealed radia- 

tors, scum gutter, pool inlets, 
and underwater lights. 


cleaning the pool with a vacuum cleaning device, at- 
tached from two outlets in the suction header, ahead 
of the pumps. 

Both pumps can be used for quick emptying of the 
pool to aid the gravity discharge. Since the pumps 
have four functions—circulating, back-washing, vacuum 
cleaning, and pool draining—units of proper design 
and characteristics were important and essential, so 
that the motors would not be overloaded under any 
operating condition from shut-off head to zero head. 

The third pump is a vertical shaft submerged elec- 
tric cellar drainage unit, to take care of the tunnel and 
miscellaneous drainage from a sump pit. This unit 
delivers 9 g.p.m. against a 22-ft. head and is self-con- 
tained and fully automatic, with motor and motor 
switch mounted on a cast-iron cover at the floor level. 
The pump is equipped with bronze impeller, self-align- 
ing ball thrust bearing, and double pole operated auto- 
matic float switch. 

Arrangements of piping and equipment in the lower 
level of the machinery room are, of necessity, extremely 
compact. Heating supply, return, and drip lines, city 
water supply line, pool recirculating piping system to 
the pumps and filters, drainage system, vacuum cleaner 
lines, together with the various electric circuits, con- 
stitute a veritable network of piping. Connecting to 
the machinery room, which is at the west end of the 
pool, on the south and east ends of the pool, pipe tun- 
nels have been built, through which the various distrib- 
uting lines are run. On the north side, the piping is 
built into the wall construction. 

For conservation of space, a ladder located at the 
north wall leads from the lower level to the highest 
piping and valve nests in the machinery room. Remov- 
able gratings are arranged at the main floor level for 
accessibility to the pumps, and for ventilation of the 
lower level and pipe tunnels. 

In the main floor portion of the machinery room, 
filtration, sterilization, and heating equipment have 
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been installed, plugged tees having been left in the 
piping for future adding of equipment. 

The filter unit is arranged with wash water distri- 
buting and wash water overflow piping in the top. The 
filtering material used is made up of seven different 
grades of silica, especially selected, and ranging from 
the largest size, at the bottom, to the finest, at the top. 

For the proper coagulation of the water before filtra- 
tion, the filter is equipped with two chemical feeders, 
one for alum and the other for soda ash. These feeders 
are connected to automatic differential proportioning 
and introducing devices, so as to feed the reagents in 
direct proportion to the rate of flow of water through 
the filter. The alum feeder is built of 96% copper alloy, 
and the soda ash feeder is built of steel. 

The filter is equipped with a device for indicating 
the rate of filtration during service, and the rate of 
flow when backwashing. An automatic-relief valve is 
provided at the top of the filter to prevent air binding. 
A sight glass is installed in the waste line for observing 
the condition of the waste water, when washing the 
filter. Rewash piping is provided for discharging clear 
filtered water into the pool. The rewash line is also 
provided with a sight glass for observing the condition 
of the filtered water prior to discharging it back into 
the pool. The filter is equipped with pressure gauges 
for indicating the incoming water pressure and the 
pressure or loss of head through the filter, so as to 
determine when backwashing is necessary. Sampling 





Fig. 3. Machinery room showing sterilizer in left fore- 
ground, chemical feeders, and filter. Above is the instan- 
taneous water heater, and various control valves. 





bibbs are provided for drawing samples of the raw or 
unfiltered water, and the filtered water. 

The rate of flow indicator, pressure gauges, and 
sampling bibbs, are mounted on a black enameled ste¢| 
gauge board, with sink attached for catching any spill. 
age of water when drawing samples of the filtered or 
unfiltered water. 

By-passes have been provided in the city, or raw 
water piping, for washing the filter direct, either with 
city water or water directly from the pool, at the oper- 
ator’s option, the same gauges being used. 

For fast filling of the pool, city water is passed di- 
rectly through the heater for tempering, but by-passing 
the filter and sterilizer. After filling with city Water, 
recirculation is started from the pool through the 55- 
gal. pump, filter, heater, and sterilizer in the order 
named, water being pumped from the deep end and 
discharged back at the shallow end. A hair-catcher has 
been inserted in the piping between the pool and the 
pumps, for catching lint from bathing suits, and hairs, 

From point of entrance at the lower level, the high- 
pressure steam line is carried vertically to its highest 
point in the machinery room, this line being dripped 
at its base through an air release bucket trap, with an 
automatic air by-pass. Condensation after being dis- 
charged from this trap is lifted 6 in. to the level of the 
return main. The heater supply line is taken directly 
from the high-pressure steam main—the pressure vary- 
ing between 20 Ib. and 35 Ib. For supplying the heat- 
ing system, a double-seated pressure reducing valve 
was installed. Pressure gauges with 6-in. dials have 
been placed on both sides of the reducing valve, with 
a safety or relief valve on the low-pressure side, set 
at 10 Ib. 

After the water discharges from the filter, and before 
entering the pool, it is passed through an instantaneous 
type steam water heater for the purpose of raising the 
temperature to any desired degree. Water from the 
pool circulates through the copper tubes which are sut- 
rounded by steam in the body of the heater. A capacity 
of 6450 gal. hourly, based on a 60° rise, with steam at 
20 Ib., can be had. Control of the water temperature 
is effected by two thermostatic type diaphragm- 
actuated regulators, a 2%4-in. operating when the pool 
is being filled or a considerable amount of quick heat- 
ing (by-passing the filter) is required. A 1%-in. valve 
is used when circulating through the filter. In both 
cases the thermostatic sensitive bulb elements are 1n- 
serted in the water line entering the heater, through 
which city water or recirculated pool water flows, at 
the operator’s option. Both valves are entirely auto- 
matic. 

Condensation from the instantaneous heater is han- 
dled by a combination float and thermostatic trap, ar- 
ranged to handle quickly the large quantities of water 
occasioned by quick heating, thereby freeing the heater 
from condensation at all times. This trap is fitted with 
a thermostatic by-pass. 

In addition to clarification of the water by filtration, 
the recirculated filtered water is sterilized before enter- 
ing the pool so that only clean, clear, sterile water of 
the desired temperature is discharged into and main- 
tained in the pool. The sterilizing apparatus automat- 
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ically proportions a predetermined amount of sterilizing 
solution to the recirculated water as it passes from the 
filter to the pool. The proportioning device is actuated 
by an accurate water meter, causing the rate of ap- 
plication of the sterilizing agent automatically to in- 
crease with a changing recirculation rate, and automatic 
starting and stopping with the flow of water through 
the system. The pool water is not only sterilized as 
it recirculates, but also contains an available sterilizing 
residual which, by its presence in the pool itself, would 
serve to counteract any infection that might be intro- 
duced from outside sources. 

Piping, valves, and fittings used throughout the filtra- 
tion and recirculating system are 85% copper alloy. 
Each valve is tagged and charted for proper location 
and operation. The valves on the filter are, in addition, 
equipped with name plates, specifying the particular 
function of each, these functions being set forth on a 
framed set of operating instructions. 

Particular attention was paid to the drainage of the 
pool itself, the surrounding walkway, the dressing 
rooms, and the showers. ‘Two 4-in. angle type outlets 
were used at the bottom and discharge end of the pool 
at the deepest portion. Arranged around the pool at 
regular intervals are 12 scum gutter drains, connected 
directly to the sewer. Eight pool inlets, all individually 
valved to permit accurate distribution, are installed 
just below the water line of the pool. The deck around 
the pool is graded slightly away from the edge, towards 
a series of floor drains. Each dressing room and shower 
bath is separately drained. 

The only visible evidences of the room heating sys- 
tem are the grilles through which the warm air enters. 
Radiators of the concealed type were built into the 
walls of the rooms. These radiators are of copper and 
brass construction, the enclosures being of the remov- 
able type. A metal panel covers the entire radiator 
recess, a feature being its construction in two sections, 
the lower of which, when removed, provides easy access 
to the radiator valve and trap, or removal of the entire 
radiator, if necessary. 

All radiator runouts are doubly controlled, a gate 
valve being installed in the pipe tunnel close to the 
supply or return main, with a second valve at the ra- 
diator for adjustment at that point. Also each radiator 
enclosure is provided with a damper for the purpose 
of varying the heat supply. This damper may be set 
in any position, and is knob-operated. 

All of the radiators in the swimming pool room are 
fitted with key-adjusted regulating fittings of the orifice 
type, the purpose being to provide a means of balancing 
the steam supply so that it will flow to the various 
radiators in proper proportion, and at substantially the 
same time. These fittings can be adjusted to any de- 
sired rate of steam flow after the installation is fully 
completed and while the system is in operation. The 
return ends of all radiators are equipped with ther- 
mostatic traps. Ends of mains are fitted with float and 
thermostatic traps, strainers, and cut-off valves. 

Heating lines throughout are insulated with 85% 
Magnesia sectional pipe covering, of double thickness 
with waterproof wrapping on the outside underground 
lines. All lines in the machinery room are canvassed 
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Fig. 4. President Roosevelt congratulating engineers and 
builders of the swimming poo! on their fine job. 


and stitched, in some cases galvanized iron forming a 
further protection over the insulation. 

Four of the French door openings at the south side 
of the swimming room contain capped radiator run- 
outs in boxes with chromium-plated covers set flush 
with the door sills. These outlets are designed for in- 
stallation of additional radiation if required. 

As to the shower baths, mixometer-controlled shower 
and needle baths were installed. Side spray heads and 
an angle overhead shower are used with controls ar- 
ranged to permit operation of either or both at the 
pressure desired. There is a short nozzle placed 6 in. 
above the floor of each shower stall for testing the water 
temperature with the foot. Various accessories used 
in the dressing rooms include towel baskets, shelves, 
towel pins, and racks, tumbler holders and medicine 
cabinets, all of solid brass. 

In the pool room there is set an indicating thermom- 
eter with direct reading from 30° to 120°. The bulb for 
this is in the discharge line from the bottom of the pool. 
The instrument is adjusted from a panel board in the 
machinery room. Operating current is supplied from 
a compensated air cell, a new type of battery recently 
developed. ‘Temperature of the air, or of the wiring, 
has no effect upon the instrument itself. For the oper- 
ators’ convenience, a dial type thermometer has been 
set into the main supply to the tool, in the machinery 
room. 

The project was handled under the direction of 
Major D. H. Gillete, Engineering Division of the Office 
of Public Buildings and Public Parks. The mechanical 
installation was made by the Reliance Engineering Co., 
Inc., of Washington, D. C., and Charlotte, N. C. General 
contractor was the James Baird Co., Washington. Pipe 
covering and insulation was done by Reid-Hayden, Inc., 
of Washington and Baltimore. 
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Calculation and Design of Mechanical 
Warm-Air Heating Systems 


Part 2 (Conclusion) 


By J. DONALD KROEKERT 


[The preceding article outlined step-by-step the pro- 
cedure in designing a typical recirculating mechanical 
warm-air system as far as determining the air volumes 
and temperatures necessary.] 


Twetrru. All the requisite information now being 
indicated on the basement plan, the duct sizes may be 
determined. 

In general, the system is so planned that the resist- 
ance in any branch from a trunk line is equal tc the 
resistance in the trunk from that point to the most 
remote outlet. Referring to Fig. 7, the resistance in the 
branch at h must equal that in the trunk from h to }; 
the resistance from a toc must equal that from a to j, 
and the branch from d to e must have the same resist- 
ance as the trunk from d to j, etc. Only in this way 
can a balanced air distributing system be designed. 

Also, the simplest accurate method of sizing the 
trunk system is to use the same rate of friction! 
throughout the entire length of the main duct or trunk. 
This may be selected between 0.04 in. and 0.1 in. water 
column? per 100 ft. of duct for residences. One method 
of determining this rate is to select a velocity from 
Table 1 for the most remote section of the trunk, cal- 
culating the rate of friction for this section, and then 
using this rate for the entire trunk. 

It will be found that, by designing for equal friction, 
the velocities in the larger sections of the trunk (those 
nearer the furnace) will be considerably higher than 
those near the ends of the trunk. This is ideal 
practice’. 

A rate of friction selected arbitrarily from experience 
or from the velocity in the most remote section of the 
trunk must be such that the maximum velocity, which 





tMontag Stove & Furnace Works, Portland, Ore. 


*«“Friction” and “resistance” are two terms usually applied to the 
same thing; namely, the resistance to flow of air owing to friction 
(by rubbing, turbulence, etc.) between the moving air and the surface 
against which it moves. As applied here, ‘‘friction” is rate of resistance 
and “resistance” is the resistance offered by any part of a system. 
“Static pressure’ is the pressure required to cause a certain volume of 
air to flow against a certain resistance. 


2“Tnch water column” is an expression for pressure and is the 
amount of pressure exerted by a water column 1 in. in height or the 
pressure due to a difference in water level of 1 in. It is equal to 
0.036 lb. per sq. in. or 0.579 Oz. per sq. in. 


’Energy of two kinds is imparted to the air by the blower in a 
mechanical warm-air system; namely, potential energy, also called 
static energy, and kinetic energy or energy of motion. Static pressure 
is a measure of the static energy, and velocity’ pressure (which might 
be compared to wind pressure) is a measure of the kinetic energy. As 
the velocity of an air stream is decreased by means of increasing cross- 
sectional area. the kinetic energy is converted into potential energy or 
results in an increase in static pressure. So asi the air progresses along 
the trunk from the furnace, it is desirable to convert some of the 
kinetic energy to static for greater efficiency in distribution. This is 
done by decreasing velocities as the distance from the furnace increases. 


will, as a rule, occur in the largest duct, does not ex- 
ceed 1100 f.p.m., except in industrial installations. Air 
noise is almost certain to occur at velocities above this 
figure. 

For the example following a friction of 0.08 in. water 
column is used, and round pipe will be used for 
branches, wherever practicable. 

All calculations for duct size will be made by means 
of the Friction Chart, Fig. 9.4 Scale 3 on this chart 
reads friction per 100 ft., in inches water column; 
scale 4 reads velocity; scale 5, air volume, and scale 6, 
diameter of round ducts. 

Example of Use: To determine the size of the round 
pipe from h to j in Fig. 7, align 75,° the amount of air 
to be carried, on scale 5 with 0.08 on scale 3, and find 
on scale 6 a pipe having a diameter of a little less than 
6 in. Since fractional sizes are not used, a 6-in. pipe 
will be installed and is specified. 

Section g to h is to carry 118 c.f.m. Align 0.118 on 
scale 5 with 0.08 on scale 3, and find on scale 6 a diam- 
eter a little less than 7 in. However, a rectangular duct 
is to be used here. Scales 7 and 8 give sizes of rectan- 
gular ducts which have the same rates of friction as 
round pipes given on scale 6. So, holding (with pencil 
point or pin) the point obtained above on scale 6, set 
the straight-edge on the desired depth of the duct on 
scale 8 and read the width on scale 7. Thus, if a 6-in. 
depth is desired, a width a little less than 7 in. is neces- 
sary, and a 7 in. X 6 in. duct is used. Similarly, for 
section f to g, which is to carry 251 c.f.m., an 11 in. X 
6 in. duct is used. 

This same method is now pursued in designing the 
rest of the trunk system from the furnace. Scale 5 1s 
fully accurate, when used in this way, only for round 
ducts®. For fully accurate use of this chart on rectan- 
gular ducts, the circular equivalents as obtained from 
scales 7 and 8 on scale 6 must be aligned with velocity 
on scale 4 to obtain rate of friction on scale 3.4 

Now the resistance in the trunk to various branches 


“These friction charts are strictly accurate only for standard air, 70° 
29.92 in. mercury column, Friction varying directly as the density 
and inversely as the absolute temperature, these charts are correct only 
at sea level for temperatures usually encountered in heating and ven- 
tilating work, and are approximately 3% high at 1ooo ft. elevation, 
8% at 2000, 12% at 3000, 16% at 4000, and 20% at 5000 ft. 

5Note that Scale 5 is in terms of 1000 c.f.m. Therefore, our 75 c.f.m. 
is found at 0.075 on Scale 5. 


®‘Very nearly accurate results will be obtained also for rectangular 
ducts if the widths are obtained as above to the nearest inch up to 20 
in. wide, taken as 1 in. less than obtained as above for ducts 20 I. 
to 30 in. wide, and 2 in. less for ducts wider than 30 in. 


7For a thorough discussion of this fully accurate use of friction 


charts in designing systems having rectangular ducts, see HEATING 
AND VENTILATING, May, 1932. 
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must be determined. When using straight pipe or ducts, 
scales 1, 2 and 3 are used directly. For example, if a 
duct in which the friction is 0.08 is 27 ft. long, its resist- 
ance will be found by aligning 27 on scale 1 and 0.08 
on scale 3 and finding on scale 2 the figure 0.0215. 

If the duct includes 90° elbows, the length of straight 
pipe which will have the same resistance as the elbows 
may be determined by means of scales 9, 10, and 11. 
For example, if the throat radius of a given ell is 10 in. 
and its width or diameter is 15 in., align 10 on scale 10 
with 15 on scale 9 to obtain the length of straight duct 
having the same resistance on scale 11; namely, 24 ft. 
Had this been a 45° ell, its equivalent length would 
have been just half as great, or 12 ft. Thus, if the 
above 27 ft. of straight pipe had included a 90° ell 
having an equivalent length of 24 ft., as obtained above, 
the total equivalent length of the duct would have been 
51 ft. Lining up 51 on scale 1 with 0.08 on scale 2 we 
find on scale 3 the total resistance of 0.041 in. water 
column. 

Returning to the example in Fig. 7, the section h to j 
is 10 ft. long, has two 45° ells, and one 90° ell (at the 
foot of the riser). Each ell has a throat radius of 4 in., 
and the equivalent length of this section is 10 plus 7 
plus 7 plus 14, or 38 ft. The resistance of this section 
is found to be 0.030. The equivalent length of section g 
to j is 40 ft. and the resistance 0.032; f to j, 42 ft. and 
the resistance is 0.034; etc. The equivalent length to 
the furnace, when the throat radius of the 25 in. & 8 in. 
duct is 25 in., is 86 ft. and the resistance is 0.068. 

Now indicate at each branch the amount of resistance 
in the trunk to that branch, as in Fig. 7. Each branch 
must be designed to equal the resistance indicated. 

The branch at h is to have a resistance of 0.030, 
equal to that through hj.* Its length is 2 ft. and the 
equivalent length of a 90° ell having a throat radius 
equal to its width will be approximately 10 ft. So the 
total equivalent length of the connection to this wall 
register will be 12 ft. Aligning 12 ft. on scale 1 with 
0.030 on scale 2 gives a rate of friction on scale 3 of 
0.25 in. per 100 ft. This is the rate of friction for which 





*The resistance through each branch beyond their junction must 
be designed as equal. Otherwise the air volume will adjust itself to 


make it so, for if one path sets up less resistance, more air will follow 
that path. 
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Fig. 7. Skeleton layout of duct system in basement 






the connection or branch is to be designed. Now pro- 
ceed as in designing the trunk—align 0.25 on scale 3 
with 0.043 (the volume of air to be carried by this 
branch is 43) on scale 5, to read a 4-in. pipe on scale 6. 

The branch at g is composed of a 90° ell at the trunk, 
a straight piece of pipe, a 90° ell at the riser, and the 
riser. Due to the fact that warm air rises by gravity, 
the resistance in a straight riser to the second or third 
floor is negligible unless the velocity in it exceeds 500 
f.p.m.° If this resistance were not negligible, it would 
have to be calculated and the velocity figures used 
would be the actual velocity less 300, or in this case, 
160 f.p.m. This resistance would then have to be sub- 
tracted from that for the branch; namely, 0.032, and 
then the procedure would be as above, or as follows: 
Equivalent length is 2 ft. plus 10 plus 10, or 22 ft., and 
the rate of friction (again aligning scales 1, 2 and 3 
with .0.032 on scale 21°) is 0.145. Aligning this on 
scale 3 with 0.133 (133 are the c.f.m.) on scale 5, a 
7-in. pipe is read on scale 6. 

The remainder of the branches are sized in the same 
way as the two described. 

The method of sizing the cold-air system is similar 
in every respect to that used in designing the warm-air 
ducts. Transition fittings and long-radius elbows are 
just as important in the return half of the entire sys- 
tem as in the warm or conditioned air side, and the 
resistance must be calculated for them in the same way. 

When a cold-air duct running across joists collects 
air from boxed or enclosed joists, and the opening in 
the top of the duct is made large enough so that the 
velocity in the opening is less than 150 f.p.m., the 
resistance in the connection may be considered neg- 
ligible. If the velocity is greater than 150 f.p.m., the 
resistance must be calculated. 


*From the University of Illinois Bulletin No. 141, 1 sq. in. of leader 
pipe area or 0.7 sq. in. of riser area will carry too B.t.u. per hr. of 
140° air to the second floor. This is a volume of 1 c.f.m. and a 
velocity of 266 f.p.m. Air rising at this rate overcomes the resistance 
in the riser by gravity and no pressure is required. However, pressure 
is required to cause air of this temperature to flow against resistance 
dlue to a velocity greater than this. In the above example, where the 
velocity is 466, the added velocity for which pressure must be applied 
is 466 less 266 or 200 f.p.m. According to the friction chart, this 
corresponds to a resistance of 0.002 in. water column, which may be 
considered. negligible. 


In this case no subtraction is made, since the lessened resistance is 
negligible. 
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Always show or specify transition connections from 
the furnace to the warm-air ducts and from the return 
ducts to the blower casing. Proportion the sizes of the 
connections according to the volumes of air they must 
carry. For example, the furnace in Fig. 7 is 40 in. 
40 in. and the over-all size of the connection from the 
furnace is to be 36 in. & 36 in. A total volume of 
1329 c.f.m. is to be handled, 1069 c.f.m. by the main 
trunk, and 260 c.f.m. by the duct to the living room. 
The area of the outlet to the main trunk will then be 
36 X 36 


xX 1069 or 1040 sq. in. The width is 36 in. 


1329 
so the depth will be 29 in. The other outlet will then 
be 36 in. X 7 in. Similarly proportion the inlets to the 
blower casing. 

The skeleton layout is now complete and the installa- 
tion can be made from it, although it will be found 


Fig. 9. Friction chart for solution of duct sizes 


that time, labor, and material will be saved by making 
a drawing of the layout to scale as in Fig. 8. 


THIRTEENTH. ‘Total resistance in the system may 
now be determined. The summary for the example 
layout used is shown in the lower left corner of the 
sample «data sheet. ‘The resistance through registers 
may be taken from the following table, in which the 
velocity through the free area of the register is given. 

Resistance through filters, furnaces, etc., may be 
taken from the manufacturers’ catalogs. 


Velocity Resistance 

(f.p.m.) (in. water col.) 
oT er ee eee eee ener terre: 0.006 
ne ene re re re ee 0.008 
SOS is al hires esi atlas Sy alsa ras ay ad irs pa ie oo a 0.011 
ct OT TE ES: 0.014 
MR wakes Saree ere Ro Ines oie eee 0.022 
NIM sais sis a Sine Rein ae raat hela rarer eae 0.032 
Wooo. o Seeeiiwic wa Bec Rees owen 0.043 
ROD isc sib chNare SNS cand Koes Reh aaah ero os noe 0.057 
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FourTEENTH. Compute the heat required or the 
amount of heat which must be supplied by the furnace 
from the formula 


H = 60 X Cp X c.f.m. (tv — ti), 


where H is the heat output capacity of the furnace in 
B.t.u. per hour, C, is the specific heat of air in B.t.u. 
per cubic feet per hour, t, is the bonnet temperature 
or the temperature of the air leaving the furnace, in 
oF. and t; is the temperature of the air entering the 
blower. C.f.m. is the total volume of air to be supplied 
to the blower and is obtained for this formula by to- 
talling column 13. (See Data Sheet, Part 1 of this 
article). 

The solution of this formula for the example given :s 


H = 60 X 0.0185 X 1329 (140 — 65) = 110,000 B.t.u. per hr. 


FirteENTH. Knowing the total resistance of the sys- 
tem and the air volume and heat to be supplied, select 
the mechanical equipment to be used and indicate it 
on the data sheet. 


StxTEENTH. Make another tracing of the basement 
plan and draw in to scale all equipment, piping, and 
fixtures which are to be specified. Show locations and 
types of all dampers.’! Include a note stating the tem- 
perature and construction on which the layout is based 
and another explaining the symbols used. The title of 
this drawing must show the name of the client, date, 
scale of the drawing, and signature. 


Systems of Mechanical Warm-Air Heating 


A few of the different systems of mechanical warm- 
air heating, chiefly as applied to warm-air furnaces, are 
briefly described in the following. No attempt is made 
to include descriptions of all of the many systems in 
use, many of which differ in only a few minor details, 
but those most common, especially in comparatively 
small installations, are shown and the computations 
required to determine heating capacity are given. In 
each group many variations of accessory and control 
equipment are possible. 

No. 1. Recirculation. This is the system used in 
the example under Procedure of Design, in which the 
computations necessary for determination of heating 
capacity are given in the Fourteenth step. An air 
washer, washer-humidifier, dehumidifier, filters, and 
ozonators may be used with this arrangement. Fan 
operation is intermittent at the command either of the 
room thermostat and in series with the bonnet motor 
control and the automatic fuel control or of the bonnet 


ee 


"Ifa system were accurately designed to fractional parts of inches 
in the duct sizes, according to this article, and installed precisely in 
accordance with this design, no dampers would be required or, if in- 
stalled, might be left in their neutral positions. However, since it is 
the practice to specify duct sizes in whole numbers and since the de- 
Signer can not know for certain that the installation will follow his 
design in every detail, he must specify dampers. These must be located 
to admit adjustment of air volume to all warm-air outlets and return- 
alr intakes, except those farthest from the furnace or those obviously 


having the greatest resistance. All dampers should be supplied with 
locking quadrants. 


control only. The former is preferable for the preven- 
tion of “cold 70.” 

No. 2. Outside Air Circulation. All air used in 
this system is drawn from outside the building, but 
constant ventilation is not required. Humidifying or 
washing must be done on or after the furnace, so 
evaporator or fog type humidifiers are adaptable. Mo- 
tor operation is intermittent and in series with operation 
of the fuel control and the bonnet motor control. 
Filters and ozonators may also be used as in System 


No. 1. The heat output capacity of the heater is cal- 
culated from 


H = 60 Cp (tn — to) c.f.m. 


where H is the heat output capacity in B.t.u. per hour, 
ty is the bonnet or duct temperature in °F., and 
t. is the temperature of the outside air in °F. 
Example: Using the figures in example installation 
and assuming the values 0° and 140° for t, and ty, re- 
spectively, 


H = 60 X 0.0185 x (140—0) 1329 = 216,000 B.t.u. per hr. 


This may be computed also by means of the Air Vol- 
ume Chart by factoring. Thus, align 70° (1% of 140) 
on the left-hand scale and 133 c.f.m. (1/10 of 1329) 
on the right-hand scale and read 10,300 B.t.u. per hr. 
on the middle scale, which will be 1/20 of the desired 
result, from which H = 206,000 B.t.u. per hr. 

No.3. Combination of Recirculated and Outside Air. 
This is used if the ventilation requirements are small 
but constant. It is necessary to recirculate some air in 
order to prevent excessively high bonnet temperatures. 
Fan operation is continuous and low and high limit 
controls are installed in the bonnet or in the warm-air 
stream near the furnace. Accessory equipment used 
in System No. 2 may also be applied here. 

Example: If the requirements are for 500 c.f.m. of 
outside air and the bonnet temperature is specified at 
140° the damper is set to recirculate all but 500 c.f.m. 
The heat output capacity required of the heater will be 


H= 60 C, [c.f.m.. (te — to) + o.f.m.r)(to — tr) ] ....-.- (1) 
or H = 60 Cy c.f.m.o (te — to) + 60 Cp cf.m.r (to — tr) .... (2) 


Substituting the values in the example, 


H = 138,400 B.t.u. per hr. 


Equation (2) may be solved in two parts by means of 
the Air Volume Chart and the parts then added; thus, 


H = 77,800 + 60,600 — 138,400 B.t.u. per hr. 


No. 4. Outside Air, Constant Volume for Ventila- 
tion. Fan operation is continuous and air is mixed from 
tempered air and warm or conditioned air chambers 
at the command of a room thermostat. The mixing 
may be done at the risers, in which case two air-moving 
systems are required, or at the furnace, a separate 
duct leading from the heater to each riser. Evaporator 
or fog type humidifiers installed on or after the furnace, 
filters, and ozonators may also be used with this system. 
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W. W. Orr Doctors’ Building, Atlanta, Ga. 


scx 1930-31 the W. W. Orr Doctors’ Building 
was built to provide Atlanta physicians and surgeons 
with the most modern office building possible, as well 
as a center where special requirements of their pro- 
fession were given prime consideration. ‘The building 
is 11 stories in height with an available floor space of 
approximately 115,000 sq. ft., and is located just out 
of the congested business district of the city, on Peach- 
tree Street. A garage for the convenience of both 
doctors and patients is included as a part of the plant. 
In addition, there are prescription shops, a coffee shop 
and soda fountain, a barber shop, and several branch 
offices of manufacturers who build and service medical 
equipment. Building service includes the circulation 
of both hot and refrigerated water to each office. 

Much thought was given to the heating system also. 
It was finally decided that a differential heating system 
operating as a single zone, under thermostatic control, 
would be installed. The garage and three stores ad- 
joining the main building, all one story in height, were 
to be supplied with steam at boiler pressure inde- 
pendently of the automatic differential system. 

The record low temperature for Atlanta is —8°. The 
heating system was designed for a 70° maximum dif- 
ference between outside and inside temperatures. The 
required radiator surface in square feet is distributed 
as follows: 


First to eleventh floors, inclusive ................. 13,350 
PNT IESENN Goo ee as Bt Teh shh ce, al Bi ons oD ee 70 
SRMPA Shei is Seu Seb cocks het ered onerous 1,250 
SO PUMIORIE TA 23 Soret eee ries bitte aml 5 EN oe on i 2,318 
Steam coil water heater .....................000ee 2,200 

DUAR ii ooh ek can A pela ade a ul onl os enlelleits me a, acl ne 19,188 


tHeating engineer, Atlanta Gas Light Company, Atlanta, Ga. 








Gas-Heated Atlanta Building 
Gives Unit Fuel Data for 
Southern Climate 


By RAYMOND C. BROACHT 


Originally it was intended to burn coal on mechanical 
stokers. While plans were developing natural gas was 
being introduced in Atlanta fom the fields of northern 
Louisiana. After careful consideration the plans were 
altered to include natural-gas-burning equipment for 
building heating, water heating, and incineration. Even 
though this decision was made, the coal storage space 
and means for handling coal and ashes were left in the 
final design. 

Two welded steel low-pressure heating boilers, each 
having 1025 sq. ft. of heating surface, and two 500-gal. 
per hr. multi-coil storage water heaters were installed. 
The gas burners in the two main heating boilers are 
controlled by a steam pressure limit control, a low 
water fuel cut-out, and automatic pilots, and require 
no supervision except in starting and shutting down. 
A gas-fired incinerator is also a part of the boiler room 
equipment. The building engineer and his night 
assistant give all the supervision to the boiler plant 
that is necessary. 

Gas meters were so installed that gas consumption 
for each service could be easily segregated. These 
various services are (1) building heating, (2) water 
heating, and (3) usage by tenants. It has been found 
that the gas consumption for incineration is a negligible 
quantity since dry paper makes up a large part of the 
total refuse. 

The building was completed and occupied in June, 
1931. By use of the tables and graphs that follow, the 
fuel consumption for the various services for two 12- 
month periods, beginning with July 2, 1931, is shown. 
Usage by tenants is shown as a constant quantity 
throughout since so little variation occurred from month 
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month. Gas used by the incinerator was so slight 


to 
as to be neglected entirely. 


Throughout the two one-year periods the percentage 
of building occupancy has remained practically con- 
stant at 90%. Radiators in all vacant space have been 
disconnected. Except for November, 1931, steam heat 


has not been furnished to the garage. Consequently, 
the heating load served by the main heating boilers, 
for the basis of this study, is made up as follows: 





First to eleventh floors inclusive..... 13,350 X 0.90 
= 12,000 sq. ft. 
ee. ee. ee ee 70 sq. ft. 
GAGTOD oc cc cccccccccesscecccccccccccccesees 1,250 sq. ft. 
ME cle detanwacvtosdy ay oeertecuewee, 13,320 sq. ft. 


The heating system was designed to provide higher 
temperatures than are required in the average office 
building. Many of the doctors in the building actually 
maintained temperatures from 75° to 80°, whereas 70° 
to 72° was the average temperature in other parts of 
the building. 

In Fig. 1 the curve showing gas consumption per 
square foot of required radiation per degree-day is un- 
balanced at the third monthly period because of steam 
supplied to the garage during this period only, and 
further, because of necessary tests and adjustments on 
the burning equipment. It will be observed that for 
other months of the season this curve varies in op- 
position to the degree-day curve in a manner that is 
fairly consistent. This is even 
more apparent in Fig. 2, 


On Figs. 1 and 2 are curves indicating the total gas 
consumption by months for water heating. The varia- 
tions in these curves are due largely to the variations 
in incoming water temperatures. Water main tem- 
peratures in Atlanta range from 45° to 80°, approx- 
imately. 

Fig. 3 shows the daily record of degree-days, total 
gas consumption for building heating, and gas con- 
sumption per square foot of radiation per degree-day. 
This group of curves is for the period of February 2 
to March 2, 1933. This period was selected because it 
contained the most varied weather conditions of any 
during the two years. It is very likely that the degree- 
day curve and the gas consumption curve would follow 
each other more closely and the curve indicating gas 
consumption per degree-day per square foot of radia- 
tion would vary in more marked opposition to the first 
two but for two factors: (1) changing wind velocities 
and degrees of cloudiness which are not factors in 
degree-day determinations, and (2) meter readings that 
covered from 21 hr. to 27 hr. per day instead of ex- 
actly 24 hr. Since building operations are reduced on 
Sundays these days are indicated. 

Regular checks made of the plant operation have 
consistently indicated an overall boiler and furnace 
efficiency of about 80%. Each boiler was set to oper- 
ate at full capacity of about 100 boiler hp. The burner 
action has been full-on and full-off. One boiler has 
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carried the full load except during the most extreme 
weather when both were operated. Check tests showed 
the flue gases to contain about 9% COs, and no CO. 
The flue gas temperatures reached a maximum of ap- 
proximately 325°. No carbon deposits of any kind 
have been in evidence since the first adjustments were 
completed. 

It will be observed that the gas consumption per de- 
gree-day per square foot of required radiation was 
0.191 cu. ft. for the season of 1931-32 and 0.155 cu. ft. 
for 1932-33. The degree-day total in Atlanta for 1931- 
32 was 2173 and for 1932-33 the total was 2811. The 
42-year average total for Atlanta is 2880.1 

It is becoming general practice more and more to 
estimate fuel consumption and to analyse it on the basis 
of the degree-day, a unit originated in the American 
Gas Association. Up to the present time no other 
method so generally acceptable has been advanced. 
Most of the published data from which estimating is 
done has been based on a yearly degree-day total of 
approximately 5500. When this data is applied to 
localities where the degree-day total is materially dif- 
ferent incorrect results will follow unless the differ- 
ences are compensated for. Whereas for an annual 
degree-day total of 5500 the gas consumption (1000 












*There is a slight disagreement between the author's records of degree- 
day totals and those kept by HEATING aNp VENTILATING for Atlanta. 
Our records show 2165 for 1931-32, 2821 for 1932-33, and 2891 for 
the long-time average.—Editor 
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Fig. 2. Gas consumption data 


for the W. W. Orr Doctore’ 
Building for the heating sotiins 
of 1932-33, 


(The data by months 
these charts were mad 
strictly calendar months but month 
billing periods which in most pe 
ran from the 2nd of the month to 
the 2nd of the following month.) 


from which 
€ were not 


B.t.u. per cu. ft.) per square 
foot per degree-day is ap- 
proximately 0.110 cu. ft, 
results at the W. W. Orr 
Doctors’ Building in Atlanta 
indicate that 0.155 cu. ft. 
is approximately the correct 
value for an annual de- 
gree-day total of 2880. 
The writer suggests that in 


localities having milder and shorter winters this value 
should be correspondingly higher. Likewise, where the 
annual degree-day total is higher than 5500 the unit 
of gas consumption should be proportionately lower 
than 0.110 cu. ft. 

Variations in this unit of gas consumption in differ- 
ent localities are due no doubt to the varying percent- 
ages of total time that the burning equipment operates. 
In Atlanta the hourly outside temperatures fluctuate 
over such a wide range that automatic non-throttling 


Month Degree- Total, __Per 8a. 

Ending Days =. oo, — Total MCF. a n, 
Aug. 3 0 6 149.5 30 1795 0 0 
Sept. 2 0 0 141.8 30 171.8 0 0 
Oct. 2 13 58.2 159.9 30 248.1 4.48 0336 
Nov. 3 134 329.8 210.6 30 570.4 2.46 0.185 
Dec. 2 155 714.9 212.0 30 956.9 4.61 0.346 

1932 

Jan.4 488 1246.0 2219 30 1497.9 2.79 0.210 
Feb. 2 381 840.1 2235 30 1093.6 2.50 0.188 
Mar. 2 303 716.5 257.5 30 1004.0 2.36 0.177 
Apr. 2 528 961.0 280.4 30 1271.4 1.82 0.137 
May 3 132 353.1 264.1 30 647.2 2.68 0.201 
June 2 39 94.3 37.5 30 361.8 2.42 0.182 
July 2 0 0 191.4 30 221.4 0 0 

Total 2173 5543.9 2320.1 360 8224.0 2.55 0.191 


TABLE 1 


FUEL DATA, SEASON 1931-32 


1931 


Gas Consumption, 1000 Cu. Ft, G48 Used For Building 


Heating Per Degree-Day 
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burners operate only from 20% to 25% of the total TABLE 2 































































































































































































































































































hours of the heating season. It would appear that the FUEL DATA, SEASON 1932-33 
unit fuel consumption would approach more nearly the 1932 
theoretical minimum the more nearly the burners oper- pone Gas Consumption, 1000 Cu. Ft. as Used For Building 
: . Mont 3 ee 
ate 100% of the total hours in the heating season. In fale Sele Gaim See ene esi Total, oe 
other words, there is a need for a compensating factor pore ‘ ee “aa — lee a: Gu 
in the degree-day unit that would depend for its value Sept. 2 0 0 1838 30 2138 0 0 
on the annual degree-day total as well as the length of Oct. 3 15 90.8 1943 30 315.1 6.05 0.454 
' il te ta eal , tall cial Nov.2 159 475.6 225.3 30 7309 3.00 0.225 
time over which it is distributed pHagien. 8 Dec.2 504 974.1 254.5 30 12586 1.93 0.145 
degree-days for the season is perhaps the correct basis 
on which to begin. With the degree-day defined as at 1933 
present as the basis of comparison, it is very likely that Jan.4 606 1129.4 268.8 30 14282 1.86 0.139 
; pa Sam Peanaien Feb.2 396 857.3 240.5 30 11278 2.16 0.162 
odnapquanlicvatr ay Aetanner tener aslin 7 Mar.2 599 1079.3 2366 30 13459 1.80 0.135 
where a nominal degree-day total occurs over a large Apr.3 371.—s791.6 «242.1 30-:1063.7 2.14 0.153 
number of months, from those encountered at Galves- — 156 384.3 199.3 30 613.6 2.46 0.184 
: : ‘ ; une 2 5 234 165.4 30 218.8 4.70 0.352 
ton, where a substantial total occurs in a relatively July 3 Q 6 14 20 164 e 0 
short period of time. seine edd salen «ane 
The decision to use gas at the W. W. Orr Doctors’ Total 2811 5805.8 2516.1 360 8681.9 2.07 0.155 
Building was made with full opportunity to discontinue 
it if the experiment should have proved unsatisfactory Simplicity and ease of operation and extreme clean- 
or uneconomical. After two full years of experience liness are intangible factors that contribute heavily 
from which complete cost records have been compiled toward making this one of the outstanding professional 
the owners have found the service to be eminently buildings of the entire country. 
satisfactory. Actual costs have been materially lower The W. W. Orr Doctors’ Building is owned by the 
than the original estimates made by both the architects Marlborough Company. It is managed for the owners 
and the local gas company, who made the complete by the Adams-Cates Company. The architects were 
installation of the burning equipment. Costs of re- Pringle and Smith, and the consulting engineer was 
decorating after two years have been remarkably low. Robert S. Newcomb, all of Atlanta. 
i TTT TTT 
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Fig. 3. Gas consumption data compared with wind velocity and wind direction, as well as taking into account the 
temperature variable. The period covered is from the 3rd of February to March 2, 1933. 
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More NRA Codes Appear 


—_ is the keynote of NRA. Move follows move 
so rapidly that one phase is no more’than well under 
way before another comes along. This has been espe- 
cially true during the last month. As things were just 
settling into an orderly and slow-moving process of 
getting codes drawn up and sent to Washington, the 
administration decided that the process was entirely 
too slow and orderly. The President’s Re-employment 
Agreement (referred to as PRA in the recovery ad- 
ministration mimeographed releases) was drawn up. 
All employers of labor not under a code were asked to 
sign this. Its sudden injection into the picture changed 
the situation very markedly. A new movement and a 
whole new organization were immediately planned. The 
Blue Eagle came with it as an important feature. At- 
tention to codes and to code hearings had to be side- 
tracked to some extent because the leaders were tied 
up with the agreement and with getting the organiza- 
tion started. This switch from code-drawing to the 
PRA and the Blue Eagle was the feature of the month’s 
developments. 

Some other important events took place, too. First 
of all, the interpretation to be put on the law by the 
administration was clarified and this helped to straight- 
en out things in general. Next, the procedure was im- 
proved and it became possible to get information from 
NRA offices which had previously been swamped and 
without formal internal organization. Then more ad- 
ministrative help was secured and the various advisory 
boards got started. Finally, the increasing number of 
strikes caused the National Labor Board to be set up 
with representatives from industry, labor, and the pub- 
lic. and was charged with handling labor disputes. 
Thus, the machinery is being set up, oiled, and gotten 
ready to start grinding methodically. 

Another event, or series of events, was the tendency 
toward strikes. The smouldering disputes in the coal 
and steel industries finally broke out into the open 
again. So, too, did those in many branches of textiles 
and their products. It became apparent that the organ- 
ized unions recognized their opportunity to force recog- 
nition in industries where they had failed to secure it 
for years. The events of the month showed clearly that 
labor, and especially union labor, must be .considered 
in the program. Codes drawn without consultation 
with labor may or may not get by the gauntlet. In 
the building industry, with the construction trades so 
strongly unionized, no one can yet predict events. 

With the PRA plan came definite announcement that 
it was to apply to all employers without exception. 
This removed any doubts as to whether certain classes 
were exempt. It was made clear that the utility com- 
panies were expected to present a code. As a result 
the Edison Electrical Institute drew up a code for the 
electric light and power group, while American Gas 
Association acted for the manufactured gas utilities. 
The natural gas utilities filed a separate code. Con- 
tractors doing a local business were also included under 
the blanket provisions and thus any lingering doubts 
as to their status were removed. So, too, organized pro- 


fessional groups began to bestir themselves and the 
New York State Society of Professional Engineers ap- 
pointed a committee to go into the matter. 

Last month we mentioned that there was a tendency 
discernable to persuade many small groups to merge 
their interests into one large group. This tendency stil 
continues, especially on the sales and construction side. 
It is less marked among the manufacturers who seem 
to feel positively that their problems are such that 
merging is not practical. 

Determined moves are likely to be made to bring 
together all groups interested in the construction of 
buildings and get them to consent to one comprehensive 
code. If such a plan were adopted, heating, ventilat- 
ing, and air conditioning would be included. This will 
be worth watching. It would simplify coordination of 
the codes but would make some one group all-powerful 
over the whole industry. There is much jealousy among 
existing trade associations and it is doubtful if they 
will pull together harmoniously in as large a grouping 
as would be required under this plan. Nevertheless, the 
attempt will be made and is likely to get going serious- 
ly, if at all, within the next few weeks. 

Two such moves are under way and codes have been 
sent to Washington. One was prepared under the di- 
rection of a committee of the Construction League of 
the United States. Its provisions are sweeping in that 
it would cover all construction including buildings, 
roads, docks, bridges, etc. Engineers and contractors 
engaged in this work are specifically stated to be in- 
cluded and to be subject to the provisions of this code. 
The code itself is very short. It sets up a committee 
of the Construction League to establish whatever 
agencies of any kind the committee sees fit and gives 
it power to require any information it wishes regard- 
ing the code or its operation. Supplemental codes are 
to be arranged by trade associations, industrial or pro- 
fessional groups, and are to be administered by sepa- 
rate committees. Over them all stands the Construc- 
tion League committee which acts as the supreme head, 
subject only to NRA itself. Provisions are included in 
the code calling for adjustments of contract prices for 
agreements made before June 16, 1933, and specifically 
naming and prohibiting bid peddling. It is expected 
that this code will have a hearing date assigned to it 
early in September. os 

The other comprehensive code was prepared by 
Building Industries of America. It is not so sweeping 
in its coverage on the contracting side as is the other 
and applies to building construction only, leaving out 
construction of roads, docks, etc. It is much !onger 
and more detailed than the other blanket. code. Con- 
tained is provision for machinery for settling disputes. 

As we go to press we are able to find a record of 
18 codes which have definitely been approved by the 
president and are effective. Some eight are operating 
under presidential order, while about 70 industries are 
under the terms of special wage and time provisions 
representing modifications of the PRA. It is variously 
reported that from 400 to 1000 codes are on file in 
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Washington. This shows both how rapidly the codes 
are being presented and how they are piling up await- 
ing study, revision, and public hearing. Public hearing 
dates have been assigned to but few codes. Among 
these is the oil burner code which had a hearing on 
August 21. Among the ones which have received sanc- 
tion to certify compliance with the PRA are the oil 
burner, building material, construction, electric light 
and power, and natural gas codes. In the main, any 
group can certify compliance which has presented a 
code which substantially agrees with the terms of the 
president’s agreement. Where this would work hard- 
ship the group or individual applies for exemption, an 
individual through the local chamber of commerce, and 
a group through the contact office at NRA. 

So fast has the signing of the PRA gone ahead that 
it is approaching completion, and attention is being 
turned toward making its provision effective generally. 
Elaborate machinery for this is now set up. Even now 
the attention of the main line organization in NRA is 
turning back toward taking up the code situation where 
it was dropped. 

The chief policy is to deal with the basic industries 
and raw materials first. With none of the codes filed 
by any of the groups in this industry definitely ap- 
proved, it may be some time before they are reached, 
although it is rumored that the building industry is to 
receive attention early in September. Presidential ac- 
tion on the oil burner code is expected momentarily as 
we go to press. 

As most of the codes presented are not assigned to 
hearings, they are not yet publishable. Their provi- 
sions were tending toward uniformity before the 
blanket idea was applied. Now with this blanket pro- 
vision being either written in or added as an amend- 
ment, they are still more nearly uniform than ever so 
far as maximum hours and minimum wages are con- 
cerned. They differ in their statement of what are fair 
and unfair practices, in the enforcement agencies set 
up, and in their provisions for arriving at wages above 
the minimum. Nearly all contain the statement bar- 
ring child labor. 

Since our review of last month we have received 
word that the following groups have codes: 


National Association of Fan Manufacturers. 

Industrial Unit Heater Association. 

Gas Appliances Institute. 

American Institute of Architects. 

American Boiler Manufacturers Association and 

Affiliated Industries. 

These, with the 16 listed last month, make a total 
of 21 separate codes now filed. This total does not in- 
clude the half-dozen utility and blanket codes already 
mentioned. 

As the architects’ code is an early example of a pro- 
fessional group drawing up a NIRA code its principal 
provisions are of interest. It is really a code of ethics 
combined with a statement of minimum wages and 
maximum hours. It sets up 6% as the fee for full pro- 
fessional service, with the percentage to be based on 
the total cost of the work. They are also to be paid 
for any engineering services involved. They are not 
to compete with other architects on the basis of fees 
nor to submit “free sketches.” Draftsmen of at least 





two years’ experience are to get not less than 50 cents 
per hour. 

The code of the Heating, Piping and Air Condition- 
ing Contractors National Association contains state- 
ments of principles of fair practice which are here re- 
printed in full: 


Rule 1. No contractor shall induce or attempt to 
induce the breach of a contract between a competitor 
and his customer. Provided, that nothing in this rule 
shall be taken to prevent a contractor who has quoted 
on the plans and/or specifications involved from call- 
ing to the attention of the purchaser, even though con- 
tract has been made, that the plans and/or specifica- 
tions for which contract has been made do not conform 
in quantity or quality to the plans and/or specifications 
on which the interested contractor has quoted. 

Rule 2. No contractor shall advertise, name, mark, 
or bill materials, fixtures, apparatus, or heating instal- 
lations as to quantity or quality, for the purpose of, or 
with the effect of, misleading or deceiving purchasers. 

Rule 3. No contractor shall receive, pay, or allow 
secret rebates, refunds, credits or unearned discounts, 
whether in form of money or otherwise, or extend to 
certain purchasers confidential prices, special service, 
or privileges not specifically mentioned in his original 
specifications. 

Rule 4. No contractor shall furnish or sell labor, 
heating materials, fixtures, apparatus, or installations 
at or below cost. 

Rule 5. No contractor shall substitute any heating 
materials, fixtures, apparatus, or installations for the 
kind ordered or specified without written approval of 
purchaser. “ 

Rule 6. No contractor shall pay, or promise to pay, 
to any employee or agent of purchaser, or prospective 
purchaser, a commission or consideration of any char- 
acter for the purpose of inducing or compensating for 
a sale with or without the knowledge of the purchaser: 

Rule 7. No contractor shall make, cause or permit 
to be made or published, any false or deceptive state- 
ments on, or concerning the business policies of, a 
competitor. 

Rule 8. No contractor shall accept or give securities, 
bonds, mortgages, stock, promissory notes, or other 
personal or real property, at other than its market 
value as determined by independent appraisal, as 
whole or part payment for work or material. 

Rule 9. No contractor shall place blanket orders or 
future delivery contracts for the same material for the 
same job, or contract with more than one concern when 
the total ‘so ordered or contracted for is in excess of 
the material required for the job. Such orders or con- 
tracts shall contain sufficient information to identify 
definitely the job for which the orders are placed. 

Rule 10. No contractor shall accept contracts on 
a “fixed fee basis” or “cost plus basis,” with an “upset 
price,” protecting the owner against higher costs, but 
not protecting the contractor against losses. 

Rule 11. No contractor shall undertake to complete 
a contract upon which another contractor has. tem- 
porarily stopped work because of non-payment of 
amounts properly due. 

Rule 12. The contractor shall adhere to such terms 
of sale as are provided in his contracts and shall en- 
force collection in accordance with such terms. 

Rule 13. Second-hand material, obsolete, or out- 
moded material shall be offered and installed as such. 

Rules 14 and 15 to be reported later. 
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EDITORIALS 


We Do Our Part 


_ being also employers, are included 
in the President’s Re-employment Agreement. We have 
joined the newly-formed Periodical Publishers Institute 
and have subscribed to its code. This accounts for the 
presence of the Blue Eagle now prominently displayed 
in the offices of The Industrial Press. 

This is not the only step we have taken in support 
of the President’s plans, for we have lent voice and 
influence in urging acceptance of his philosophy of self- 
government and self-regulation of industry and of all 
business. We have believed, and continue to believe, 
that his proposals ccnstitute a real opportunity if the 
most interested parties will but recognize them as such. 
We believe, too, that they are not perfect; that there 
will be difficulties and troubles, and that their final 
result will not be any Utopia. Business will still not 
be automatically either profitable or effortless, but it 
will have a chance to prove its own contention that 
there is no reason for government interference in its 
affairs. The President has outlined the only plan 
which seems capable of offering this chance with that 
popular support so necessary to its success. We believe 
that it deserves a thorough and honest trial in actual 
practice. We have no patience with sniping, evasions, 
or false support. 

Codes for this industry are now drawn and await- 
ing hearings. The full opportunity for self-regulation 
will soon be at hand for all of us. We have no doubt 
that with the necessary adjustments which time will 
dictate this industry will prove itself capable of regu- 
lating its own affairs. 


Modernizing Public Buildings 


iivinas, plans have been advanced looking to- 
ward making funds from the Public Works Adminis- 
tration available for the building field. In our estima- 
tion the one of most outstanding merit is that of Russell 
Grinnell. Briefly. he sugeests that the modernizing of 
the mechanical plants of existing public buildings is 
one process by which public works money can be put 
to use, and which furnishes a high ratio of labor cost 
to total cost while bringing about improvements which 
will be quickly self-liquidating. These are the very 
specifications laid down as being most desirable for the 
placing of these funds. 

NRA has occupied the limelight so consistently in 
recent months that its companion administration— 
that of Public Works—has been pushed into the back- 
ground of public attention. It is an essential part of 
the new deal, however, and is intended to stimulate 





work and increase consumption buying. It has been 
slow in getting under way largely due to a lack of 
projects actually in a state to go ahead. 

Building projects which might be eligible for these 
funds are, in all but a few cases, in a nebulous state. 
Here and there slum clearance plans are approaching 
completion. A moderate amount of money is now al- 
located to building new government buildings and a 
few have gone ahead. On the whole, though, the build- 
ing side of the great construction industry has not been 
in a position to claim funds. As a result up to now 
the allocation has been toward the so-called heavy 
construction. 

If the claims of the building industry, or any of its 
parts, are to receive adequate consideration they must 
be backed by definite plans and specific proposals. In 
the case of mechanical equipment this means that we, 
the most interested parties, must take the initiative 
ourselves. Others certainly cannot be expected to push 
our claims for us. 

In our opinion this element of definiteness is the first 
merit of Mr. Grinnell’s suggestion. It gives us some- 
thing concrete to rally around. 

Next, it opens up a field of truly great proportions, 
With the thousands of old public buildings throughout 
the country the number which could really be benefit- 
ted by a survey and modernization of their heating 
equipment would be tremendous. Many of them were 
built from 10 to 30 years ago. 

Then, it should be recalled that the proposal does 
not intend to add to existing buildings or to their op- 
erating expense. Instead it proposes actually to reduce 
the yearly expense, and make those new developments, 
of which we in the industry are all so proud, available 
to these older buildings which could not incorporate 
them at the time of construction. 

In the next place it brings us to a realization of the 
amount of work to be done to make the proposal bear 
fruit. In almost no case are any plans in existence for 
work of the kind contemplated. Surveys must be made 
and recommendations incorporated into plans. These 
must be passed on, approved, and the local authorities 
interested. 

Last of all, we believe that the proposal is a distinct 
challenge to the whole industry to go to work. The 
potential is there. The claim is just. Funds will be 
available if the claim is properly presented and ade- 
quately pushed. It is a big job and one which every 
last man can support. We are squarely behind it and 
urge every reader to be prepared to help. Every other 
interested industry will soon be presenting a united 
front to advance its claims. So should we. 

Preliminary work is already under way. What is 
most urgently needed now is a unified organization and 
enough concrete facts on a few projects to impress the 
authorities with the worthwhile character of what is 
proposed. 
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Abstracts a 


Reviews and Summaries of. . . . 
Current Papers, Books and Pamphlets 








Comprehensive School Building 
Bibliography 


Periodicals published a great number of articles on 
the construction and equipment of school buildings 
during the years 1927-1932. Anyone who doubts its 
bulk will be surprised at the number of titles listed in 
the two pamphlets just issued by the Bureau of Co- 
operative Research at Indiana University. These two 
bulletins not only list titles but briefly abstract the 
contents of articles which appeared during 1927-1932 
on almost every phase of school building. This was a 
period when the open-window controversy was attract- 
ing much attention, and heating and ventilating comes 
in for a good share of listing. 


[Title: “Bibliography of School Buildings, Grounds 
and Equipment,” Parts 2 and 3, by Smith and Noff- 
singer. Paper-covered pamphlets, 6 in. X 9 in., 182 
and 130 pages, respectively. Obtainable from Univer- 
sity bookstore, Bloomington, Indiana; price 50 cents 
cach. | 


@ 
Cost of Ice Cooling 


Engineering and cost data are presented on a cen- 
tral cooling system using ice installed in the general 
office of The Merchants Ice & Cold Storage Co., Louis- 
ville. The installation was made primarily for display 
purposes, and secondarily to provide operating data. 

Chilled air is discharged into the office, containing 
33,900 cu. ft. of space, through two grilles near the 
ceiling, and is exhausted through a transom opening 
near the ceiling. Early experiments with the exhaust 
opening near the floor resulted in objectionable drafts, 
dead air pockets, and unsatisfactory removal of odors. 
The return air was passed through a spray chamber 
in which it was cooled by ice water and recirculated, 
but it was found desirable to introduce from 10% to 
17% of fresh air with the recirculated air in order to 
keep down smoke and other objectionable odors. 

The system is controlled automatically, a uniform 
temperature being maintained by a room thermostat 
and a dew point thermostat located at the discharge 
from the washer. It was originally intended to main- 
tain a temperature of 80° with 50% R.H., which 
froved comfortable to transient occupants, but was 
uncomfortably warm to the regular inhabitants. The 
temperature was then lowered to 75° with 50% R.H. 
and the temperature adjusted gradually upward until 
the maximum temperature for comfort was determined. 
It was found that slightly higher temperatures were 
comfortable during July and August than were suit- 
able for June and September. 

Cost records kept during 1932, for Louisville a near- 
ly normal summer, showed that 1.5 cents per hour for 


ice, and 3 cents per hour for power for fan and pump, 
were expended for each 1000 cu. ft. of space condi- 
tioned. This is based on an ice rate of $3.50 per ton, 
and a power cost of 4 cents per kw-hr. With the orig- 
inal hook-up, waste water was being discharged to the 
sewer at 35°. It was found that the installation of a 
float valve and tank connections at an additional cost 
of $35 would raise the temperature of the discharged 
water to 56°, representing a saving of 30 tons of ice 
per season. Addition of a fin-tube radiator in the fresh 
air intake at a cost of $250 would further extract heat 
from the ice water, permitting it to be discharged at 
66°, resulting in a saving of another 14 tons of ice. 


[ Title: “Display Installation of Comfort Cooling 
System Using Ice.” by Judson Neff. Printed in “Ice 
and Refrigeration,” Chicago, August, 1933.]| 


New A. S. A. Year Book 


The most recent edition is dated 1932-1933, no sepa- 
rate edition having been issued in 1932. A complete 
list of all projects before the Association are listed and 
the status of each is given. The Association procedure 
is outlined and its members are listed. | 


[ Title: “American Standards Year Book.” Paper- 
covered; 44 pages; 734 in. X 10% in. Published by 
American Standards Association, 29 West 39th St., 
New York; no price stated.| 


A Study of Heat Transfer 
in Unit Coolers 


Unit coolers have been applied to various air-cooling 
jobs—both process and comfort—using performance 
data based on tests conducted by their makers or else 
arrived at by trial or computation. Almost no such 
test performance data were made public until Professor 
Woolrich and his students at the University of Tennes- 
see reported their results at the recent A.S.R.E. meet- 
ing in Chicago. 

The tests consisted of setting up a dry-surface coil, 
floor-mounted unit with conventional fan and inlet and 
outlet arrangements, in a room specially constructed to 
accommodate it. Suitable measuring apparatus was 
installed and indicating gauges and instruments made 
possible the collection of the test data. Procedure in 
testing was developed by trial and the authors of the 
report record that they found it necessary to discard 
much data at the start. 

Effects of only some of the possible variables are in- 
cluded in the paper. All tests were at constant fan 
speed while the coil was apparently substantially fully 
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flooded with ammonia. This arrangement served to 
stabilize these factors and any conditions dependent 
on them. The principal effects studied were those due 
to variations in the heat transfer and changes in tem- 
perature and humidity of the air and in the temper- 
ature of the refrigerant in the coil. The plotted results 
indicate that the testing range was from 20° to 60° 
entering air temperature, with humidities of from 20% 
to near saturation, while coil temperatures were in the 
neighborhood of 5° to 20°. The range thus includes 
those temperatures and humidities in which those units 
are required to operate. 

The complexity of the problem and the number of 
variables not only make the report difficult reading, but 
the interpretations of the results are also complicated. 
For instance, total heat transfer rates increase with in- 
crease of relative humidity in case of 60° air over a 
20° coil, but decrease when 45° air is passed over a 
10° coil. So also the relation shown between heat 
transfer, relative humidity, and entering air temper- 
ature presents curves which are not only irregular but 
which overlap and intersect. At 60° and 85% relative 
humidity the heat transfer rate is virtually double that 
at 33° and 85%. 

It is evident from the data that not only is the prob- 
lem of testing difficult because of the large number of 
measurements to be made, but that the complications 
resulting from various combinations of coils, fans, etc., 
with speeds and volume of air make it doubtful if any 
directly applicable data on a given unit cooler can ever 
be found except by individual tests. The testing pro- 
gram on which the paper is based can be looked on as 
a fine piece of pioneer study on equipment about which 
there has been almost no published data. 


[ Title: “Heat Transfer in Unit Coolers,” by W. R. 
Woolrich, Paul W. Scates and Mack Tucker; A.S.R.E. 
paper presented at meeting in Chicago, June 1933; ap- 
proximately 4000 words; illustrated by 10 graphs.| 


An Inexpensive Short Course in 
Air Conditioning 


For some time a committee of the Heating and Pip- 
ing Contractors National Association has been engaged 
in preparing and publishing serially a series of lessons 
on air conditioning for the use of its members. The 
lessons—10 in number—have now been collected and 
published in three booklets. 

The material is prepared in simple style, examples 
are worked out to illustrate the application, and only 
the essential data are included. The material is thus 
truly in lesson form and is not of a handbook or refer- 
ence nature. This style aids progress on the part of a 
beginner who wants to be able to apply his material 
as fast as he absorbs it. The simple language also helps 
clear thinking and workable understanding. 

Not only is enough technical material included and 
explained so that ordinary comfort jobs may be tackled, 
but a list of firm names making equipment is included, 
as are some hints and suggestions as to suitable selling 
methods. On the whole, the lessons make up as good 





a statement of the principles and as workable a set of 
rules for application as have appeared. 


[ Title: “Air Conditioning for Heating Contractors” 
three paper-covered pamphlets; 4% in. X 7Y% iad 
total of 194 pages, indexed and illustrated. Available 
from Heating and Piping Contractors National Asso. 
ciation, in a loose-leaf fabricoid binder; price, $5. 


A Book for the Home Fireman 


“Questions and Answers for the Home Fireman” jg 
the title of a 34-page, pocket-size booklet by J. P. Bark. 
ley, which was recently issued by the Bureau of Mines. 
It replaces a similar booklet published some years ago 
by the same author. The new one contains a series of 
69 questions and answers on subjects connected with 
the firing and maintenance of residence heating plants, 
including information on the several fuels and their 
proper use. It is prepared strictly for the home fire- 
man and uses no technical language. 


[Obtainable by addressing the Superintendent of 
Documents; price, 5 cents.] 


The Eupatheoscope Used for Measuring 
Radiator Performance 


A British instrument—the eupatheoscope—has been 
in use in England for some years as a means of taking 
measurements where relations between heat loss and 
comfort are desired. There were no reported instances 
of its use in similar work in this country until a paper 
was presented recently which reports on studies made 
at the testing plant of the University of Illinois. 

The paper contains a good statement of the theory 
and construction of the instrument and explains how 
a scale for its use under American conditions was ar- 
rived at. This scale differs considerably from that used 
in England and both are notably empirical. The Eng- 
lish scale uses a heat loss of 17.5 B.t.u. per sq. ft. per 
hr. at a surface temperature of 75°, while the proposed 
American scale uses a loss of 15.4 B.t.u. at a surface 
temperature of 83°. If there is any single fundamental 
law governing the true relationship it is obvious that 
it should not permit of such a wide variation as this. 
However, as the authors suggest, determination of the 
true underlying facts will call for additional study. Use 
of a tentative scale agreeing with our present practice 
permits, studying the usefulness of the instrument as 
an indicator of comfort without waiting for the missing 
items. 

Tests were conducted in the radiator testing plant, 
using both direct radiators and heaters of the convector 
type and with such conditions that a temperature of 
68°, as shown by thermocouples at the 30-in. level, was 
maintained. Two eupatheoscopes were also located in 
the room—one near the cold wall and one at the center 
of the room. Results are shown graphically in the 
paper and the following conclusions are appended: 


1. The eupatheoscope affords a means of evaluating the 
combined effect of radiation and convection in a given 
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environment in terms of a standard environment and 
in some terms related to human comfort. 

9. As a provisional standard of comfort conforming to 
American practice, a room may be assumed to be com- 
fortably heated when a sizeable body at 83° loses heat 
at the rate of 15.4 B.tu. per sq. ft. per hr. 

3. Future investigation should be undertaken to correlate 
the readings of the eupatheoscope with a more definite 
standard of comfort based on a consideration of all of 
the physical and physiological aspects of the problem. 

4. The readings of the eupatheoscope serve as a means 
of ranking various heating units in the order of the 
relative heating effects produced. 

5. The steam condensaticn obtained when the equivalent 
temperature is maintained at 68° at the 30-in. level is 
a measure of the effectiveness of different types of 
heating units in providing for human comfort: lower 
condensations corresponding to greater effectiveness. 

6. The steam condensation obtained when the dry-bulb 
temperature is maintained at 68° at the 30-in. level is 
an approximate measure of the relative effectiveness 
of different types of heating units in providing human 
comfort: lower condensation corresponding to greater 
effectiveness. 

7. The heating effect is not materially greater than the 
total heat output as measured by steam condensation 
under given standard conditions, and the practice of 
adding a large proportion to the condensation rating 
in order to provide for heating effect, cannot be justi- 
fied. 

8. The proximity of cold walls has an appreciable effect 
on the degree of comfort as determined by the eupathe- 
oscope. 


[“The Application of the Eupatheoscope for Measur- 
ing the Performance of Direct Radiators and Con- 
vectors in Terms of Equivalent Temperature,” by A.C. 
Willard, A. P. Kratz, and M. K. Fahnestock; AS.H.- 


V.E. paper, presented at semi-annual meeting, June, 
1933; 5 graphs, 2 photos, 2 drawings.] 


Air Conditioning Automobiles 


A professor of medicine at George Washington Uni- 
versity finds that little remains to be accomplished in 
the further improvement of automobile design along 
the lines of dependability, economy, durability, speed, 
safety, appearance, and riding comfort, and believes 
that future developments will be concentrated on body 
refinements with particular emphasis on air condition- 
ing. The author suggests various means for conducting 
investigations into the effects of such factors as carbon- 
monoxide distribution, temperature, relative humidity, 
drafts, etc., but does not discuss methods for controlling 
the conditions. 


[Title : “Automobile-Body Refinements and Air Con- 
ditioning,” by F. A. Moss, M.D., The George Wash- 
imgton University. Paper presented at the International 
Automotive Engineering Congress of the Society of 
Automotive Engineers, Palmer House, Chicago, August 


28-September 4, 1933.] 
@ 


More Data on Anemometers 


_Anemometers are much despised for measuring the 
air flowing out of grilles. Too many who have tried to 
use them have found that they give results which simply 
are not dependable. Still, they are about the only port- 
able field instrument for this job. Field measurements 
of air flow are increasingly important, and any informa- 


tion which helps to make them more useful is timely. 

Professor Davis reports on some aspects of their use 
and describes briefly some experiments with a new form 
of this instrument which seems to have possibilities. 
His method throughout his tests was to check read- 
ings shown by anemometers against air quantities found 
by pitot tube measurements. Considering the pitot 
measurements as correct he could determine the rela- 
tive accuracy of the anemometer in various situations. 
His report deals with studies made to learn the limita- 
tions of a previously found formula and to collect in- 
formation as to manipulation procedure and modifying 
coefficients for various types of grilles. 

A general rule was uncovered. It is to the effect that 
the free area used in figuring air quantity should be the 
minimum cross-sectional area at any point in the air 
stream. The author illustrates this rule in several spe- 
cial cases and finds that it works out well. So well in 
fact that he clearly regards it as applying generally. 
The practical difficulty in some cases, as the author 
well points out, is to really know in the field where this 
minimum area is and to be able to measure it. 

A number of forms of grilles were studied as well as 
the effect of approach. Among the grilles were those 
with shutters, with straight and bent fins, and plaster 
and ornamental grilles where accurate measurement of 
free area is almost impossible. He presents curves 
whereby coefficients may be found to modify the usual 
formula to allow for various widths and percentages of 
free area. 5 

The principal difficulty brought about by bad ap- 
proach conditions is that the air stream does not flow 
through the whole grille uniformly. To cover such 
cases he suggests that “Where there is simply a dead 
region this portion of the grille should be marked off 
and the traverse taken only over the remaining portion 
through which air is actually being discharged. Need- 
less to say, only this latter part of the grille should be 
used in calculating the gross and net areas.” Where 
re-entering air is present at low velocity and over a 
small area only, this air may be treated as though it 
were not present. If the amount of re-entering air is 
large it is suggested that this area be treated as though 
it were an exhaust grille. Both parts of the grille should 
be traversed by the anemometer and the two volumes 
subtracted to get the net volume. 

Methods of traversing grilles are reviewed and the 
spot method—where the anemometer is held in posi- 
tion over successive areas—is concluded to be the best. 
Where a moving traverse is made the author suggests 
that the instrument should not be moved over the face 
of the grille faster than 2 f.p.m. and that the run should 
not be less than 2 min. Edge conditions should be 
examined before traverse is started. 

After examining several ways of using an anemom- 
eter in front of outlet grilles on unit ventilators it was 
concluded that none of them will produce dependable 
results. 


[Title: “Measurement of the Flow of Air Through 
Registers and Grilles,” by L. E. Davies. A paper pre- 
sented before the June, 1933, meeting of AS.H.V.E. 
Approximately 8000 words, illustrated.] 
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HEATING AND VENTILATING will be glad to 
answer your problems relating to installation 
and operation of heating and ventilating systems. 
Letters will be answered promptly, and in some 
cases published anonymously. If sketches are 


included they should be clearly drawn. Write 


The Editor, HEATING AND VENTILATING, 148 
Lafayette Street, New York. 


QUESTION 96. Will a vapor heating system con- 
tinue to supply heat to the radiators for a longer period 
when solid fuel is burned than when operated with an 


oil or gas-fired boiler? M. B. J. 


ANSWER: When an oil or gas flame is extinguished, 
the transfer of heat to the water in the boiler ceases 
almost immediately. Steam will continue to be gen- 
erated for some little time, however, due to the lowered 
boiling point of the water in the boiler which is sub- 
jected to a partial vacuum from the condensation tak- 
ing place in the radiators and system. The length of 
time that the radiators will remain warm under these 
circumstances of course depends upon the degree of 
vacuum that can be maintained, or in other words, upon 
the air tightness of the piping system and radiators. 
Heat of vaporization is obtained from the water in the 
system, and from the metal in the boiler itself, and 
these must eventually be cooled to such a temperature 
that steam will no longer be evolved. 

With a coal-fired vapor system, however, heat trans- 
fer to the boiler water continues even after the drafts 
have been closed and the fires banked. Then, if the 
system is tight, steam or vapor will be supplied to the 
radiators during an indefinite stand-by period. 


cv) 
QUESTION 97. How may brass pipe be bent with- 


~ 


out marring it or deforming its cross-section? 


P. G. G. 


ANSWER: The following instructions for bending 
brass pipe are supplied by the Copper and Brass Re- 
search Association: 

If pipe is not sufficiently soft for bending it should 
be annealed at the point of bending by heating it to a 
dull red and cooling. Screw a cap on one end, and with 
the pipe uniformly hot to the fusing point of pitch, 
pour it full of melted pitch, and allow to cool. 

Where special bending forms are not available, it is 
recommended that a hole, slightly larger in diameter 
than the pipe, be bored in a thick plank or post. The 
mouth of the hole is then countersunk, and the pipe is 
bent over the edge of the hole a little at a time. A lead 
pipe template can easily be made, by which the correct 
bend may be conveniently gauged. When the bending 





operation is complete, the pipe is again heated to the 
melting point of the pitch, which is poured out. 

If pitch is not available, melted resin or hot sand 
packed tightly in the pipe with a pine plug driven 
home in the open end, will serve as well to prevent 
flattening and kinks at the bend. When it is necessary 
to make a large number of similar bends, the work can 
be done much more rapidly and accurately with iron 
bending forms, curved to the desired radius. 


QUESTION 98. Most of my work is in connection 
with electric heating, and I find that if I had a chart 
for computing power consumption per degree-day, simi- 
lar to the charts for coal, gas, and oil as published in 
Heatinc anp VENTILATING’s Degree-Day Handbook, 
it would be a great help to me. Is such a chart avail- 


able? w.F. 8, 


ANSWER: The computation of electric heating 
quantities involves so few variables that it is unneces- 
sary to include a chart for correcting these variables 
in the handbook. 

Electric heating is commonly assumed to be 100% 
efficient, since all the power consumed is dissipated in 
the form of sensible heat. A kilowatt-hour always 
evolves the same amount of heat (3415 B.t.u.) unlike 
solid or fluid fuels in which the calorific value varies 
considerably. Therefore, no corrections need be made 
for heating value. 

The unit of power consumption per square foot of 
steam radiation is 0.0281 kw-hr. per degree-day. For 
hot water, the consumption is 0.0176 kw-hr. per sq. ft. 
per degree-day. The two figures given are comparable 
to the result obtained after following through the charts 
for oil, gas, or coal. 


9 
QUESTION 99. Does oxygen contained in water 


cause corrosion in pipes? How may oxygen be taken 
out of water? W.E. J. 


ANSWER: It has been shown experimentally that 
the rate of corrosion in pipes is almost directly propor- 
tional to the amount of oxygen dissolved in the water. 
Oxygen is removed from water by mechanical de-aera- 
tion or by chemical treatment, whercby the free oxygen 
is combined to form a harmless compound. Suitable 
apparatus for this may be purchased. However, water 
in a system loses most of its dissolved oxygen upon 
being heated in the boiler. and hence water that has 
remained for some time in a hot water system is practi- 
cally free of oxygen and if the system is kept full, has 
practically no opportunity to absorb more. 
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The charts shown on this and the reverse sides of the sheet, designed by J. N. Arnold, are for the deter- 
mination of chimney sizes when the boiler horsepower or square feet of radiation is known. To illustrate the 
use of the chart shown above, assume a 1000-boiler horsepower load and a tentative height of 150 ft. for the 
chimney. What must be the area of the chimney? Through the 1000 point on the horsepower scale and 150 
on the diagonal scale, draw a line to intersect the Q-axis. About this point on the Q-azxis adjust the straight 
edge until identical readings are obtained on the two A scales, in this case, 27.5 sq. ft. area. The diameter 


can be read directly opposite the area on the left-hand scale; in this case a 71-in. diameter chimney would be 
required, 


To use the chart on the reverse side of the sheet, assume that we have selected tentatively a chimney 
150 ft. high for a 55,000 sq. ft. load. Through the 55,000 point on the S-scale and 150 on the diagonal scale, 


O draw a straight line until it intersects the A and D scales. We find the diameter to be 46 in., an area of 
11.5 sq. ft. 


(See other side) 
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Chicago Utilities Push 
Gas Heating 


Utility companies operating in 
Chicago and surrounding territories 
are cooperating in a campaign to 
sell gas heat to the 240,000 esti- 
mated prospects within the area. 
The campaign is under the general 
managership of Fred H. Scheel, 
prominent in the utility field for 
25 years. A new low rate schedule, 
based on a sliding scale which pro- 
vides a reduced unit cost as the con- 
sumption increases, and a_ rental 
plan whereby the burner will be 
installed without initial payment, 
will be featured as inducements to 
attract customers from other fuels. 

This plan provides that the cus- 
tomer will be billed for $3 rental 
on the burner per month during the 
first heating season, this amount to 
be added to the bill for gas con- 
sumed. No rent is charged during 
the summer months. If the cus- 
tomer becomes dissatisfied with the 
equipment or service at any time 
during the first year, he may order 
its removal and no further rental 
will be charged. If the customer 
retains the service, the amount of 
rent paid on the gas-burning equip- 
ment will be credited to the pur- 
chase price. With this arrangement, 
gas consumed in heating water, 
cooking, etc., is added to the total, 
and paid for at the same rate as the 
gas used for house-heating. 

The first 16 days of the cam- 
paign, July 19—August 4, yielded 
1398 sales, the great majority of 
which have been to owners of 
bungalows and small homes. 





Master Code Framed for 
Construction Industry 


More than 500 representatives of 
all branches of the construction in- 
dustry met at a luncheon held at 
the Roosevelt Hotel, New York, 
August 16, under the auspices of the 
New York Building Congress, to 
hear an explanation of the proposed 
building trades code by Stephen F. 
Voorhees, chairman of the Code 
Committee of the Construction 
League of the United States. This 


committee has formulated a master 
code covering all branches of the 
construction industry, including 
building, and it is understood that 
each national association, represent- 
ing the various phases of the in- 
dustry, will draw up its own col- 
lateral code in accordance with the 
master code, providing for condi- 
tions peculiar to the particular 
branch of the industry concerned 
and the locality in which it operates. 

Self-government in each group of 
the industry is the aim of the code 
structure, according to Mr. Voor- 
hees, and it is the intention of the 
Construction League that there 
shall be no interference with exist- 
ing set-ups. The speaker warned 
his listeners that in the event that 
the industry proved incapable of 
governing itself effectively and 
equitably, the industry would be 
governed by federal and state gov- 
ernments. 





Refrigeration Fin Coil Makers 
Organize 


Extended surface refrigeration 
coil manufacturers met in New 
York, August 8, and formed the 
Extended Surface Manufacturers 
Association. A constitution and by- 
laws were adopted and a tentative 
NRA code drawn up for submission 
through the Electric Refrigeration 
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is a member of the Period- 
ical Publishers Institute, 
has signed the Blanket Code 
certificate of compliance, 
and is observing the Code 
submitted by the Institute. 











Accessory Manufacturers. Members 
of the new group will meet with the 
accessory makers August 31. 





Employment Again Increases 


Employment in factories and 
plants manufacturing heating ap- 
paratus, expressed in terms of 1926 
average — 100, rose from 40.0 in 
June to 43.0 in July, according to 
the U. S. Department of Labor. 
Payroll totals in the same plants 
increased from 25.1 in June to 27.4 
in July, these figures also being per 
cent of the 1926 average. 





Huge Steam Heating Plant 
Planned for Chicago 


According to the Chicago Daily 
Tribune, plans are being made by 
The Chicago Tunnel Company for 
what will be the largest district 
heating project in the world, with 
capacity for heating the downtown 
business district of Chicago. The 
report states that the company has 
purchased a $700,000 site and con- 
templates the erection of a $7,000,- 
000 plant. : 

The Chicago Tunnel Company 
owns and operates 62 miles of un- 
derground passageways’ through 
which coal deliveries and ash re- 
movals for buildings in the Loop 
area are made, and under present 
plans steam at 400 lb. pressure will 
be conveyed through them in 24-in. 
mains. It is estimated that nearly 
a billion and a half cubic feet of 
building volume will be made ac- 
cessible to steam mains through 
these tunnels. Coal consumption for 
an average winter day will reach 
1200 tons according to estimates. 

It is understood that the work 
will be undertaken as soon as ne- 
gotiations for financing the project 
are completed. The report states 
that representatives of the company 
have arranged a loan of $4,000,000 
with the R.F.C., and are now ne- 
gotiating for the $5,000,000 addi- 
tional capital which will be required 
to complete the work. 





Wholesale Prices Continue 
to Rise 


Wholesale prices of heating and 
plumbing materials, in per cent of 
the 1926 average, rose from 67.4 in 
June to 69.4 in July, according to 
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the U. S. Department of Labor. 
These compare with 67.1 for July, 
1932. 

Wholesale prices of all building 
materials increased from 74.7 in 
June, to 79.5 in July. 





New York Subway Experiments 
with Soundproofed Car 


A soundproofed subway car with 
windows and doors sealed closed 
and ventilation induced by seven 
exhaust blowers in conjunction with 
the usual propeller-type ceiling fans, 
is being operated experimentally by 
the Interborough Rapid Transit 
Company in New York’s under- 
ground railway system. Engineers 
in charge of the tests claim that the 
equipment reduces the noise within 
the car from an average sound in- 
tensity of 81.03 decibels to an aver- 
age of 61.50 decibels, which is only 
slightly greater than the sound in- 
tensity within a modern Pullman 
car. 

Supply air enters through baffled 
vents, passing through several 
acoustical chambers and a consider- 
able length of ductwork before it is 
admitted to the car. Introduction 


of this air is induced by seven 
Sturtevant duplex ™%4-hp. exhaust 
blowers, each of 714 c.f.m. capacity, 
located in the roof of the car, two 
in the vestibules, and the remaining 
five spaced throughout the length of 














the passenger space at approximate- 
ly 6 ft. intervals. The standard 
evaporation fans are located be- 
tween the blowers, and serve to keep 
the air in motion. 

Blowers are automatically con- 
trolled by a heavy and light load 
registering device which provides 
for the operation of but four units 
when the passenger load is light, 
and cuts in the remaining three 
when the load is heavy. This de- 
vice also provides for the automatic 
opening of the windows in the event 
of failure of the ventilating system. 

Officials of the company expect 
to place a 10-car train, fully equipped 
for soundproofed ventilation, in 
regular passenger service in the near 
future, to determine the public re- 
action to the scheme. If the idea 
proves. successful, it is planned 
eventually to install the equipment 
in all of the company’s 2200 cars. 





Free Courses in Heating in 
New York Evening Schools 


Free evening courses in heating, 
ventilating, refrigeration, and air 
conditioning are offered this fall in 
connection with other training work 
in the building trades by the Board 
of Educaton, City of New York, in 
cooperation with the Building 
Trades Educational Committee, 
Room 633, 101 Park Ave., New 
York, and the New York City Heat- 
ing and Piping Contractors Educa- 
tional Committee. Classes will 
commence September 25, and will 


subway car. 
car. 


be conducted at the Brooklyn Eve- 
ning Technical School and Stuy- 
vesant Evening Trade School. 

The three-year course in steam 
engineering, refrigeration, and air 
conditioning, covers a general dis. 
cussion of steam generation and 
utilization along with an ele. 
mentary study of mechanical refrig- 
eration during the first year, Theory 
of combustion, steam heating sys- 
tems, automatic control, air condj- 
tioning theory, and various forms 
of refrigerating equipment are taken 
up in the second year. The third 
year curriculum includes steam 
transmission, ventilation duct de- 
sign, steam plant design, and a 
study of cost determinations. In 
addition, advanced work is offered 
during the second year in heating, 
ventilating, and air conditioning, 
and an extension course may be 
taken in thermodynamics and theory 
of air conditioning and refrigera- 
tion. 

Full information can be obtained 
from the Board of Education, the 
schools, or the committee. 





Rea New President of 
Stoker Association 


The annual meeting of the Stoker 
Manufacturers Association was held 
at the Palmer House, Chicago, July 
24-25, with a large attendance. 
Officers elected for the ensuing year 
were: president, W. H. Rea, De- 
troit, president of the Detroit Stoker 


SOUNDPROOFED SUBWAY CAR 
Dr. Shirley W. Wynne, Health Commissioner, City of New York, left, 
examines noiseproof ventilating equipment on experimental I. R, T. 
Exhaust blowers and ducts can be seen at the top of the 
The ventilation of the car is shown schematically below. 
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Old Heidelberg Inn, popular eating place of the Chicago A Century of Progress 
Exposition, ventilated with lig power roof ventilators, which consist of motor 


driven propeller fans in penthouses. 


Arrows show locations of several of the 


ventilators. 


Company; vice-president, J. R. 
Whitehead, Chicago, Fairbanks 
Morse & Company; treasurer, Harry 
H. Kurtz, Chicago, Iron Fireman 
Manufacturing Company; secretary, 
Marc G. Bluth, Chicago. 

A number of new members have 
joined the Association, including 
such well known companies as Mo- 
torstoker Corp., New York; Hol- 
comb & Hoke Manufacturing Co., 
Indianapolis; Link-Belt Co., Chi- 
cago; Fairbanks Morse & Co., Chi- 
cago; McClave-Brooks Co., Scran- 
ton, Pa.; Whiting Corp., Harvey, 
Ill.; Whitty Manufacturing Co., 
Boston; Kol-Master Corp., Oregon, 
Ill.; Columbus Metal Praducts, Inc., 
Columbus, Ohio; Cotta Transmis- 
sion Co., Rockford, Ill.; Schwitzer- 
Cummins Co., Indianapolis, and 
Sinker-Davis Co., Indianapolis. 

A National Industrial Recovery 
Code was adopted for the stoker 
industry, and this has already been 
filed with the NRA in Washington. 
The stoker code will comply with 
the requirements of the President’s 
Re-employment Agreement and will 
conform to the National Industrial 
Recovery Act. 





A.O.B.A. Arranges Group 
Insurance for Members 


Low cost group insurance for 
those in the oil burner industry has 
been arranged by the A.O.B.A. 
with the Bankers National Life In- 
surance Company .of New Jersey. 
Available through association mem- 
bership to all those. whose ages are 
over 21, the blanket policy stipul- 


ates that no medical examination is 
necessary for policies up to $3000, 
unless the applicant is more than 
50 years of age, providing that the 
applicant’s general statement is 
found satisfactory by the insurance 
company. Through this arrange- 
ment, all officers of corporate mem- 
bers of the Manufacturer Division, 
all officers or partners of the Dealer 
Division membership, all individual 
members, and all employees of 
manufacturer and dealer members 
who become members of the In- 
dividual Division of the association, 
are eligible. 

Rates commence: at $7.59 per 
thousand for thosé 21 years old. 
Responsibility for this insurance is 
not in any way based on the 
resources of the A.O.B.A., but rests 
entirely with the insurance company 
and W. A. Kirk, 342 Madison Ave., 
New York, trustee in behalf of the 
insured. Application for insurance 


should be made to Mr. Kirk. 





Electrical Show to Feature 
Air Conditioning Products 


Air conditioning and refrigeration 
equipment will be on display along 
with recent developments in the 
electrical and radio fields at the 
1933 National Electrical Exposition 
to be held at Madison Square Gar- 
den, New York, September 20-30. 
According to Clarence L. Law, presi- 
dent of the Electrical Association of 
New York, sponsors of the show, 
the industries taking part in the ex- 
position desire not only to cooperate 
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with the N.R.A. campaign, but also 
wish to be among the first to indi- 
cate their approval of President 
Roosevelt’s appeal by stimulating 
the sale of their products to a re- 
sponsive buying public. 

Among the,exhibitors are: Camp- 
bell Metal Window Corporation, 
Delco Heat, Electrol, Incorporated, 
Frigidaire Sales Corporation, Gen- 
eral Electric Company, The Kelvin- 
ator Corporation, The Petroleum 
Heat and Power Company, and 
Westinghouse Electric and Manu- 
facturing Company. D. W. May, 
May Radio and Television Corpor- 
ation, is chairman of the exposition. 





More Conditioned Cars 
for Railroads 

Air conditioning equipment was 
installed recently in 20 additional 
cars of the Baltimore & Ohio Rail- 
road. The equipment was built by 
York Ice Machinery Corp., York, 
Pa., and installation was made at 
the railroad company’s shops. The 
B&O now has a total of 162 con- 
ditioned sleepers, chair cars, diners, 
and coaches in service. 

All trains of the Pennsylvania 
Railroad operating between New 
York and Washington have been 
air conditioned, and the company 
is now installing equipment on 
trains operating between New York 


_and Philadelphia. 





.Wertthington Pump Appoints 
*® Chicago Dealer 
Worthington’Pump and Machin- 
ery Corp., 400 West Madison St., 
Chicago, announces the appoint- 
ment of Kroeschell Engineéring Co., 
2306 North Knox Ave., Chicago, as 
its dealer in the Chicago area for 


the company’s refrigeration equip- 
ment. 


July Building Permits Off 


There was a decrease of 10.6% 
in the number, and a decrease of 
11.3% in expenditures for total 
building operations in July as com- 
pared with June, according to the 
building permit reports received by 
the Bureau of Labor Statistics from 
776 identical cities having a popula- 
tion of 10,000 or over. 
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New residential building decreased 
8.8% in dollar volume, while new 
non-residential building decreased 
4.9% in dollar volume. Additions, 
alterations, and repairs dropped 


19.8%. 





Mercur Opens Office 


Nathan L. Mercur, 1916 Clark 
Building, Pittsburgh, Pa., formerly 
connected with the Hook Heater 
Company, has opened his own office 
and is specializing in the design and 
development problems of gas con- 
trol devices, thermal motors, and 
air conditioning apparatus for man- 
ufacturers. 





Coke for Heating Gains 
in Popularity 


According to a preliminary report 
published by the U. S. Bureau of 
Mines, there is a growing demand 
for coke for domestic heating. While 
other uses have shown marked de- 


This 35-ton steam jet refrigerating unit has been cooling drinking water at the 


plant of the Union Switch & Signal Co., Swissvale, Pa., for 15 years. 


than a mile of cork-insulated pipe connects 80 drinking fountains in the closed 
system. The unit was built by Westinghouse. 


clines during the depression, sales of 
domestic coke have increased each 
year to 9,457,259 tons in 1932, an 
increase of 11.3% over 1931. 





Cunningham Stoker Co. 
Formed 


Cunningham Stoker Company, 
2832 East Grand Blvd., Detroit, has 
been formed by James G. Cunning- 
ham to manufacture and deal in 
stokers and various heating appli- 
ances. 





A.O.B.A. Protests Plan of 
Chicago Gas Company 


With the launching of a house- 
heating campaign by the People’s 
Gas, Light and Coke Company, 
Chicago, and affiliated interests, the 
American Oil Burner Asosciation 
filed a protest with the Illinois Com- 
merce Commission stating that the 
campaign as concurrently under 
operation was (1) unfair competi- 
tion, (2) unethical advertising, and 


fob) 


(3) contrary to the public interest. 
Similar protests have been made di- 






































































More 





rectly to the People’s Gas, Light and 
Coke Company, the Public Service 
Company of Northern Illinois, and 
Lord and Thomas, the advertising 
agency. 





Swan Heads National Radiator 
Gas Division 


National Radiator Corp., Johns- 
town, Pa., has appointed C. Mac. 
Donald Swan manager of its gas 
heating division. Mr. Swan for- 
merly represented the company as 
its gas boiler representative in the 
Washington, D. C., territory. 

Previous to his connection with 
the National Radiator Corporation, 
Mr. Swan held positions with the 
Utah Gas and Coke Company, 
Utah Copper Company, Central 
Public Service, Washington Gas 
Light Company, and the Lovekin 
Water Heater Company. 





Detroit Stoker Appoints 
Moore 


Detroit Stoker Co., Detroit, an- 
nounces the appointment of William 
W. Moore, 180 Westminster Drive 
N.E., Atlanta, Ga., as its represen- 
tative in the south. 





Equipment Sales Rose 
in June 


Among the encouraging news re- 
ported in recent statistical data are 
the equipment figures covering this 
industry and reporting operations 
for the month of June. Shipments 
of non-ferrous heating surface 
showed an increase over May of 
75.5%, although the usual seasonal 
trend is a 28% decrease. Likewise, 
stoker (for heating plants only) 
sales gained 32.8% in June, al- 
though normally there is a gain of 
only 10.6% in June compared with 
May. Shipments of domestic and 
commercial oil burners in the United 
States rose 8.9% in June over May, 
although the normal trend is a very 
slight drop in shipments. 





Paul Close Returns to 
Celotex 


Paul D. Close, formerly technical 
secretary of the A.S.H.V.E., has be- 
come associated with The Celotex 
Co., Chicago, as chief engineer of 
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the industrial uses division. He will 
be identified with the development 
of new insulation products in the 
low temperature field. 

Mr. Close was employed by The 
Celotex Company before his con- 
nection with the A.S.H.V.E. 





Modine and Nelson 
Also Belong 


The names of Herman Nelson 
Corp., Moline, Ill., and Modine 
Manufacturing Co., Racine, Wis., 
were inadvertently omitted from the 
list. of original members of the 
newly - formed Concealed Heater 
Manufacturers Association, as an- 
nounced in the August, 1933 issue 
of HeaTING AND VENTILATING. 





Weber New Coppus 
Representative in 
Kentucky 


Coppus Engineering Corp., Wor- 
cester, Mass., has appointed John 
O. Weber, 122 Main St., Louisville, 
Ky., representative for the state of 
Kentucky, excluding Boone, Ken- 
ton, Campbell, Pendleton, Bracken, 
Mason, and Lewis Counties, which 
will continue to be served from the 
Cincinnati office. 





A. S. A. to Continue 
Government's Standardization 
Work 


Provision is being made by the 
American Standards Association to 
continue the investigations on sim- 
plified practice and industrial stan- 
dardization recently turned over to 


it by the Department of Commerce’s 
Bureau of Standards, according to 
a letter signed by Howard Coonley, 
the Association’s president. A skele- 
ton staff will be maintained by the 
Bureau during the transition period 
to facilitate the transfer, and plans 
are now being made to secure addi- 
tional financial support for the 
A.S.A., with which it is hoped that a 
number of the Bureau’s personnel 
can be taken over. 

It is the opinion of Secretary of 
Commerce Roper and Mr. Coonley 
that the new arrangement will work 
to the advantage of industry, the 
public, and the government, since 
responsibility will be concentrated 
in a single organization represent- 
ative of each. 





Fairkol Stoker Corp. Formed 

William L. Bowman, 342 Madi- 
son Ave., New York, recently in- 
corporated the Fairkol Stoker Cor- 
poration to manufacture stokers. 





New Dealers for Fluid Heat 


Fluid Heat Division, Anchor Post 
Fence Co., Baltimore, Md., recently 
added the following dealers: Patrick 
Hackett Hardware Co., Ogdensburg, 
N. Y.; Cone Oil Burner Service, 
Bennington, Vt.; Modern Necessi- 
ties Co., Maplewood, N. J.; and 
Automatic Heating Engineers, Chi- 
cago. 





New Mclivaine Dealers 


Mcllvaine Burner Corp., 663 
West Washington Blvd., Chicago, 


AIR CONDITIONED AUTOTRAM 
The air conditioned streamlined aluminum alloy Autotram, a railway 


car designed to maintain a speed of 75 miles per hour. 


It is powered 


with a 16-cylinder, 160-hp. automotive engine, and rides on steel wheels 

with rings of rubber. A 7-kw. generator operated by an individual gas 

engine provides power for the 2!/.-ton Frigidaire compressor. The car, 

built by the Clark Equipment Company, is 60 ft. long, holds 40 pas- 

Another car, under design, will be 86 ft. long, seating 72 
passengers. 


sengers. 
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announces the appointment of the 


following new dealers: Wallace 
Stebbins and Sons, 100 South 
Charles St., Baltimore; Erickson 


Plumbing and Heating Co., 514 
Thirteenth St., Moline, IIl.; Auto- 
matic Heating Sales Co., Kalama- 
zoo, Mich., and J. D. Johnson Co., 
Inc., 139-43 North 7th St., Phila- 
delphia, and Newton Ave. and 
Division St., Camden, N. J. 





Hoffman Makes 
Announcements 


Hoffman Specialty Co., Water- 
bury, Conn., announces that C. V. 
Haynes, long associated with its 
company as vice-president, will de- 
vote more and more of his time to 
research work for the company. 

M. C. Gillette, Philadelphia, has 
been appointed Hoffman zone man- 
ager for the south-eastern states. 





Bryan Steam Makes 
Appointments 


Bryan Steam Corp., Peru, Ind., 
has appointed J. C. Auglera, 90-07- 
184th Place, Hollis, Long Island, 
N. Y., as a distributing represen- 
tative for that territory. 

William H. Austin, formerly with 
the National Radiator Corporation, 
has joined the Bryan Corporation 
in the capacity of engineer, with 
offices at Peru, Ind. 





New Petro Dealers in 
New York State 


Petroleum Heat and Power Co., 
Stamford, Conn., 


announces the 
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recent appointment of dealers in 
New York State, as follows: Frank 
N. Hermus, Bellport; Charles Ap- 
pleyard, Montauk; Carrol E. Mar- 
tin, Southampton; John T. Sadler 
Co., Elmira; Townsend Hardware 
Co., Oneonta. 





H. Lee Moore Changes 
Address 


H. Lee Moore, Pittsburgh repre- 
sentative of Buffalo Forge Company 
and Buffalo Pumps, Incorporated, 
has moved to 912 Fulton Building, 
Pittsburgh. 





John H. Waters 


John H. Waters, president of 
National Radiator Corp., Johns- 
town, Pa., died August 14 in Wash- 
ington, D. C. Mr. Waters, who was 
74 years old, suffered a cerebral 
hemorrhage while conferring at 
the Treasury Department with offi- 
cials of the Bank Reorganization 
Division. He was president of the 
United States National Bank of 
Johnstown. 

Born in Davidsville, Pa., Mr. 
Waters was instrumental in the 
formation of the Fowler Radiator 
and Manufacturing Co., Norristown, 
Pa., which concern he purchased in 
1896, moving the operations in that 


year to Johnstown. In 1902 the 
name was changed to National 
Radiator Company. A _ modernly 


equipped plant was put into opera- 
tion in Trenton, N. J., in 1911. 

In 1918, Federal Radiator Co., 
New Castle, Pa., was acquired by 
National Radiator, and in 1927 
these plants and five others, Union 
Radiator Company, Gurney Heater 
Manufacturing Company, Continen- 
tal Heater Company, Utica Heater 
Company, and Niagara Radiator 
and Boiler Company, were merged 
into the National Radiator Corpora- 
tion, of which Mr. Waters was made 
chairman of the board of directors. 
Due to financial difficulties during 
the depression the company went 
through a reorganization, following 
which Mr. Waters was made presi- 
dent of the corporation, the position 
he held at the time of his death. 





The late. John H. Waters 


Mr. Waters is survived by a son 
and two daughters. 





Arthur T. North 


A. T. North, widely known engi- 
neer and architect of New York, 
died suddenly at his home August 
16 of heart failure. 

He was born in Kewanee, IIl., 
October 15, 1864, and was a des- 
cendant of John North who came 
to this country on the Mayflower. 
He graduated from the University 
of Illinois in 1885 with an A.B. de- 
gree, and later was awarded a 
Master’s degree. 

Mr. North’s professional record 
was long and varied, and the posi- 
tions he held included that of chief 
engineer for Wells Brothers, Chi- 
cago; engineer for the Southern 
Pine Association; in charge of archi- 
tectural relations for the American 
Institute of Steel Construction, and 





COMING EVENTS 


SEPTEMBER 20-30, 1933. National 
Electrical Exposition, to be held in 
Madison Square Garden, New York. 


SEPTEMBER 25-29, 1933. Fifteenth 
Annual Convention of the American 
Gas Association, to be held in Chi- 
cago. Headquarters at the Hotel 
Stevens. 


FEBRUARY 5-8, 1934. Fortieth An- 
nual Meeting of the American So- 
ciety of Heating and Ventilating 
Engineers, to be held in New York. 
Headquarters at the Hotel Biltmore. 


FEBRUARY 5-9, 1934. Third Inter- 
national Heating and Ventilating 


Exposition, to be held in the Grand 
Central Palace, New York. 





engineering editor of the American 
Architect and The Architectural 
Forum. He was the author of many 
articles, and had contributed to this 
publication, as well as the ASH. 
V.E. He was also the author of 
several monographs on prominent 
architects. 

Mr. North was a member of the 
American Institute of Architects, 
American Society of Civil Engi- 
neers, Illinois Society of Architects, 
Architectural League of New York, 
Construction Council, American 
Civic Association, White Chapel 
Club of Chicago, Founders and 
Patriotic Club of America, Sons of 
the American Revolution, and sey- 
eral Masonic organizations. 





NEW CATALOGS 


Electrol, Inc., 227 East 45th St., 
New York, has published “The 
Easiest and Cheapest Way to Heat 
Your Home,” an elaborate con- 
sumer booklet describing the Elec- 
trol Kewanee heating unit. It is 
profusely illustrated and attractive- 
ly arranged; 11 in. XK 73% in., 32 
pages. 


Frigidaire Corp., Dayton, Ohio, 
has issued “Relief from Hay-Fever 
and Other Disorders by Means of 
Frigidaire Air Conditioning,” a 
booklet in which the symptoms and 
causes of allergic diseases are dis- 
cussed in a popular manner. The 
use of air conditioning in combating 
the affliction is explained; 32 pages, 
534 in. X 8 in. 


Hoffman Specialty Co., Water- 
bury, Conn., recently issued a new 
price list of ts venting valves. The 
new list is dated July 31, and prices 
went into effect on that date. De- 
scriptions, engineering data, and 
illustrations of the company’s com- 
plete line of heating specialties are 
also available in a series of four 
bulletins. 


Independent Register & Mfg. 
Co., 3747 East 93rd St., Cleveland, 
has issued Catalog No. 33 FA de- 
scribing and illustrating its line of 
grilles and registers for forced heat- 
ing and ventilating systems. Dimen- 
sional data and prices are included; 
24 pages, 6 in. X 9 in. 


The Nash Engineering Co., South 
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Norwalk, Conn., has issued Bul- 
letin No. 217 describing and illus- 
trating the complete line of Nash 
pumping equipment, including vacu- 
um heating pumps, sump and sew- 
age pumps, sewage ejectors, and air 
pumps and compressors; 35 pages, 
7% in. X 1034 in. 


Westinghouse Electric && Mfg. 
Co., East Pittsburgh, Pa., has is- 
sued a bulletin describing construc- 
tion and operation of Type G high- 
speed synchronous motors for fans, 
blowers, compressors, pumps, and 
similar applications. Standard size, 
4 pages. 








Corr espondence 





Relation Between Specialty 
Manufacturer and 
Consulting Engineer 


Eprror, HEATING AND VENTILATING: 

The business of the professional 
consulting engineer includes the 
planning and writing of specifica- 
tions for the structural, heating, 
ventilating, plumbing, electric wir- 
ing, and other similar trades with 
equipment in the building. These 
sciences constitute specialties in 
themselves which have _ required 
many years of study and practical 
experience on the part of the con- 
sulting engineer in order to master 
them. It is not to be expected that 
an architect can be or is fully con- 
versant with the details of design of 
all these features which enter into 
the construction of a building, and, 
for this reason, the architect should 
avail himself of the consulting en- 
gineer’s advice and service concern- 
ing the design and supervision of 
the mechanical and electrical sys- 
tems and equipment. 

Who should supply this service 
to the architect? The consulting en- 
gineer or the material manufacturer 
and his sales representatives who 
have materials for sale that might 
become a part of the completed 
building? These are facts which I 
believe are frequently lost sight of 
and become sources of many mis- 
understandings. 

In the first place, the material 
manufacturer or his sales represent- 
ative if he prepares plans and speci- 
fications gratis to the architect, a 
common practice, is generally forced 
to render this service for no further 
compensation than that what may 
be added to the cost of his materials 
that can be included on his pro- 
posal. Again, the manufacturer or 
his representative in order to insure 


the use of his equipment often pre- 
pares plans involving the use of other 
equipment than what he sells. This 
is particularly true in heating and 
ventilating designs and it has been 
a known fact that the other equip- 
ment salesman’s commission ‘often 
amounts to more than the design- 
er’s commission. Further, often the 
manufacturer in making these plans 
is just making plans for his competi- 
tor to shoot at, so to speak, invari- 
ably resulting in losing the business 
if he has been fair in his proposal. 
Engineering service can not be 
rendered for nothing and under 
these conditions it must then be- 
come an unproductive overhead. 

It does not require much study 
to show that such practice is wrong 
as well as non-profitable and it is 
equally evident that such practice 
is unfair from the standpoint of the 
consulting engineer in private prac- 
tice who depends on this business 
for his existence. 





Correspondence 





The relation then of the profes- 
sional consulting engineer, the ma- 
terial and equipment man, the 
services each has to offer and their 
mutual dependence is of paramount 
importance and it is imperative that 
they be drawn closer together in 
solving such problems as bear upon 
their respective efforts and welfare. 

The material manufacturer or his 
representative should have as his 
objective the interesting of the con- 
sulting engineer in his product, his 
company, and himself, for the con- 
sulting engineer desires the best 
product comparable with the nature 
of his project. He must know that 
the company back of the product 
is reliable and financially respon- 
sible and he must have confidence 
in the sales representative. If any 
of these is lacking or in doubt, mis- 
understanding is likely to be created. 
It has often been stated that no one 
sales representative can be both an 
efficient salesman and prepare en- 
gineering plans, because he can not 
practice both effectively at the same 
time. 

The trouble is that too many 
salesmen think that they can do 
both and often actually attempt to 
do so. Such conditions have arisen 
in the past, exist today, and doubt- 
less will in the future to a greater 
or lesser extent, but I am sure to 
an ever-decreasing extent as the 


A 300-YEAR OLD HOUSE 


believed to be the oldest frame house standing in America teday. It was built 
by Jonathan Fayerbanks in 1636 and owned and occupied by him and his lineal 


descendants ever since. 


The building materials were imported from England 


in 1633. The building is located in Dedham, Mass., where the Fairbanks family 
in August celebrated the 300th anniversary of the arrival of the family in this 
country. 
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consulting engineer and the ma- 
terial manufacturer or his sales 
representative come to a more pro- 
found realization that they are par- 
ticipants in a common cause. The 
professional consulting engineer 
should in no sense be the rival or 
competitor of the material manu- 
facturer or his representative, be- 
cause the specialty man is as essen- 
tial to the consulting engineer as 
the consulting engineer is to the 
salesman, but the two can not be 
competitors in the same field and 
still create a mutual understanding. 

In this connection it likewise 
should be understood that no pro- 
fessional consulting engineer or any 
member of his organization should 
be connected with or engaged in any 
way in any of the engineering trades 
or manufacturing interest in which 
he specializes. He should show ab- 
solute impartiality towards all good 
makes of materials, apparatus, 
trade, and contracting interest, and 
should render his work so clear, 
concise, and open to competition 
that the fairness and economy of 
his methods will appeal to all. 

To the credit of some material 
manufacturers it must be stated 
here that in recent years many have 
discontinued the practice and some 
have even refused to allow their 
representatives to prepare plans and 
specifications for architects and con- 
tractors. There still are, however, 
some who continue the practice, 
partly because they feel that their 
competitor manufacturer or sales 
representative will do it if they do 
not and partly because they feel 
they will create enmity from the 
architect or contractor by refusing 
this gratis service. Is this not a 
poor remedy to cure an evil? 
Wouldn’t organized cooperation be 
a better solution? It would appear 
an excellent undertaking, one which 
should be promoted energetically. 

Some who read the foregoing will 
doubtless condemn my thoughts em- 
phatically, saying that all of the 
faults and none of the virtues are 
mentioned. However, they at least 
must understand the consulting en- 
gineers’ problem and know the 


methods by which they are trying 
to solve them. I think these meth- 





ods are not only fair to all parties 
concerned but reasonable and in- 
telligent as a policy. , 

These are the days for thought 
of the new deal, and, as the con- 
struction industry is to be included 
in this plan, why not have coopera- 
tion of the material manufacturer 
and his representatives with the 
professional consulting engineer: I 
am sure that it will be appreciated 
and would certainly cause no hard- 
ship with the architects, contractors, 
or the owners, and I am quite sure 
that it will insure cooperation from 
the consulting engineer with the 
manufacturer. The consulting en- 
gineer’s profession is today on a 
par with the architect’s or contrac- 
tor’s profession and deserves equal 
consideration. 

F. H. VALENTINE 

Mayer and Valentine, 
Consulting Mechanical Engineers, 
Cleveland. 





Determination of Sun Effect 
on Summer Cooling Loads 


Eprror, HEATING AND VENTILATING: 

Carl Shabtac, of Cornell Univer- 
sity, has pointed out an error in the 
article under the foregoing title in 
the June, 1933 issue of HEaTING AND 
VENTILATING, pages 20-23. Equa- 
tions (3), (4), and (5) and the dis- 
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Sketches show where tear gas bombs 
were placed and how fumes were cir- 
culated in the New York Stock Ex- 
change ventilating system, forcing the 
Exchange to close Friday, August 4. 
A young lawyer in Boston, arrested 
for planting the gas bombs, claimed 
it was done to bring attention of 
financial leaders to the spirit of unrest 
prevailing throughout the country. 








cussion concerning them contain the 
fraction K,/Ky. This fraction 
should be K,/Ky throughout the 
article except in Equation (7) and 
the discussion concerning it. 


Unfortunately, this error was car- 
ried over into the sample computa- 
tion. It affects the unshaded trans- 
mitting area, A,-,, and the heat re- 
ception, H, through the window. 
Corrected values of these are: 


Av, = 3(6+ 0.2 — 1.5 X 0.726 = 0.667) 
== 95:1 8a. Tt. 
instead of 14.5 sq. ft. given, and 


H= (13.7 X 0.667 X 0.908 + 0.05 
x 18) XK 233 
== 2151 B.t.u. per hr. 


instead of 2260 B.t.u. per hr. given. 


G. A. Henpricxson 
Detroit, Mich. 





First Completely Conditioned 
Office Building in East 


C. E. Daniel, of the consulting 
engineering firm of Daniel and 
Wallen, New York, has called at- 
tention to an error in our caption 
in the August issue describing the 
new Metropolitan Life Insurance 
Building as the “first completely air 
conditioned office building in the 
East.” Mr. Daniel writes: 


“The credit for the first com- 
pletely air conditioned office build- 
ing in the East is due Westchester 
County (New York), which also 
holds first place in parkways, public 
swimming pools, recreation centers, 
hot water distribution, etc. The 
Westchester County Office Building 
at White Plains has a complete air 
conditioning system for all offices. 
The air conditioning system for this 
building which has a cube of ap- 
proximately 3,500,000 cu. ft., was 
designed, installed, and placed in 
operation prior to the system for 
the Metropolitan Life Building. This 
air cooling and dehumidifying sys- 
tem was placed in operation during 
the first part of June, 1932, while 
it is our understanding that the sys- 
tem for the Metropolitan Life Build- 
ing was not completed until the 
fall of 1932, and that the cooling 
system was not used until the 
spring of 1933. ... Morris and 
O’Connor were the architects, and 
Hauxwell and Smith were the con- 
tractors for heating, ventilating, and 
air conditioning, while this firm 
acted as consulting engineers.” 
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Capitol Oil-Burning Boiler 

United States Radiator Corp., 
Detroit, has announced the Capitol 
oil-burning boiler, furnished in two 
sizes, With steam capacities of 500 
sq. ft. and 700 sq. ft. of direct cast- 
‘ron steam radiator load. The boiler 
7s available in both steam and water 
types. 

The steam boiler is equipped 
with a low water cut-off, a built-in 
‘Taco domestic hot water heater, and 





Capitol oil-burning boiler 


is designed for use with standard 
oil-burning controls. 

The boiler develops high effi- 
ciencies, with low smokehood tem- 
peratures. Gases change direction 
of flow seven times in going through 
the boiler, reducing the possibility 
of stratification. 

The boiler has large reserve capa- 
city, sufficient to raise the tempera- 
ture of the domestic hot water from 
50° to 150° in 3 hr. It is insulated 
with rock wool and encased in a 
metal jacket. 





New Method for Producing 
Coated Abrasives 
Developed 


A recently developed electro-coat- 
ing process has resulted in the 
marketing of improved coated abra- 
sives in a variety of shapes and 
forms such as belts, discs, rolls, and 
sheets. Abrasive grain and backing 





materials of the usual kinds are 
available. It is said that these abra- 
sives are more lasting as well as 
more effective. 





Trane Markets All-Year 
Conditioner for Residences 


Year ’round air conditioning for 
homes is offered in the Climate 
Changer, newly developed unit of 
The Trane Co., La Crosse, Wis. 
The system is of the forced air 
type, and is installed as a complete 
assembly including the oil or gas 
burner which is a product of the 
manufacturer. 

Recirculated air is exhausted from 
the rooms and drawn through a dry 
metallic wool type filter into the 
unit by a centrifugal fan belt-driven 
by a motor mounted outside the 
casing. The air is then passed over 
a baffled heat exchanger with ex- 
tended rib exterior. Before delivery 
to the supply ducts, the air is passed 
through a humidifier said to evapo- 
rate from 18 gal. to 20 gal. of mois- 
ture per day. Water enters the top 
of the humidifier from the supply 
line and flows by gravity down over 
a zig-zag channel providing 100 sq. 
in. of evaporating surface. 

Automatic operation is controlled 
by a room thermostat and a furnace- 
stat. As the thermostat calls for 
heat, the oil or gas flame is in- 
creased, and the furnacestat starts 
up the fan motor when heat builds 
up in the casing. The heater re- 
mains in operation until the desired 
temperature has been reached when 
the burner is shut down and the fan 








Trane Climate Changer 





stops. The system is designed to 
deliver air at the register at 135°. 
Cooling coils may be installed be- 
tween the fan casing and the heat 
exchanger casing, and either cold 
tap water or refrigerated water may 
be used in connection with the fan 
and filter for summer conditioning. 
The company provides engineering 
services, and a balanced system is 
assured by adjustment of dampers 
in the ducts. 





Nu-Way and Kewanee Bring 
out Boiler-Burner Unit 


The Nu-Way Corp., Rock Island, 
Ill., is marketing the Nu-Way- 





Nu-Way-Kewanee boiler-burner unit 


Kewanee automatic oil heating unit, 
a coordinated boiler-burner com- 
bination, in two sizes for residen- 


tial steam and hot water heating. 


systems. The boiler, of the round 
steel welded type, having large 
combustion space and _ horizontal 
double pass fire tubes with spinner 
blades to impart a whirling motion 
to the gases of combustion, was de- 
scribed on these pages in a previous 
issue. 

Burner was expressly designed 
for this boiler, and is mounted di- 
rectly on the front of the base to 
form an integrated unit. Combus- 
tion chamber is lined with high 
temperature moulded _ refractory. 
The unit is equipped with a thermo- 
stat for regulating room tempera- 
tures, a boiler limit control for re- 
stricting temperature or pressure, a 
safety control, and a low water 
cut-off. 

Capacity of the smaller size is 
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given as 540 sq. ft. of equivalent 
direct steam radiating surface, and 
that of the larger size as 680 sq. ft., 
with maximum fuel rates of 1.8 gal. 
and 2.3 gal. per hr., respectively. 
A submerged copper tube indirect 
water heater provides hot water for 
domestic use at the rate of 40 gal. 
every 3 hr., with a temperature 


rise of 100°. 





New Humidistat Has 
Paper Element 


Penn Electric Switch Co., Des 
Moines, Ia., has placed on the mar- 
ket the Type 840 humidity control 
for regulating the operation of small 
valves, fans, etc., in residential or 
commercial systems. It is attrac- 
tively housed in a walnut brown 
moulded bakelite case, with an ac- 
curate thermometer mounted on the 
cover. 

Hygroscopic element of this hu- 
midistat consists of a strip of treated 
paper wound on a corrugated spiral. 
One end of the strip is adjustable 
and the other is fixed to the spiral. 
The free end moves an armature to 
open and close an electrical circuit 
by contacts of a patented magnet 
construction. No strain is thrown 
upon the element at high humidity, 
and the instrument maintains accu- 
rate calibration at low humidities. 
The desired condition is obtained by 
setting an adjustment lever at the 
bottom of the case. 

The control is rated for 25 volts 





Penn humidity control 





at 2 amperes, or for 110-220 volts 
at 1% amperes. Standard two-wire 
connections are made to binding 
screws on the base. The instrument 
has an operating differential of from 
2% to 4% relative humidity. 





Automatic Water Heater 
Announced by Nu-Way 


An oil-burning automatic water 
heater has been placed on the mar- 
ket by The Nu-Way Corp., 2416 





Nu-Way Genii automatic water heater 


Fourth Ave., Rock Island, III. It has 
a storage capacity of 43 gal., and 
will heat from 50 gal. to 75 gal. of 
water per hour through a temper- 
ature rise of 80°. 

Tank is horizontal, with tubular 
fire travel, promoting rapid circula- 
tion and minimizing the formation 
of lime and scale. Burner may be 
used with No. 3, No. 2, or No. 1 
fuel oil, and can be hooked up with 
the oil storage tank supplying the 
main heating equipment. It is 
equipped with electric flame igni- 
tion. The unit is 66 in. long, 29 in. 
high, and 22 in. wide. 





Stokerless Boilers 
The V. M. Cruikshank Uttflities, 


Shamokin, Pa., is marketing a line 
of Imp automatic stokerless boilers, 
with magazine feed and coal burn- 
ers. The company’s line consists of 
various sizes of boilers and burners 
for application in connection with 
heating systems or with hot water 
heaters. 

The illustration shows the Dutch 
Oven boiler, the top of which is a 
magazine with a funnel-shaped bot- 
tom, part of a water-backed section; 
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Imp Dutch oven 


underneath is a cylindrical burner 
to which the magazine feeds the 
coal in a cone-shaped pile about 3 
in. or 5 in. below the coal outlet. 
The burner diameter varies from 9 
in. to 19 in., depending on the size 
of the unit, the coal being driven 
across the burner surface by a rotat- 
ing carborundum impeller. The im- 
peller makes about 1 r.p.m. Air is 
supplied to the coal by a small 
motor-driven blower. After the coal 
has been burned it falls into the ash- 
can in the base. 

The usual application is for the 
unit just described to be connected 
to the ordinary heating system 
boiler at the ashpit. The Dutch 
Oven unit consequently acts as an 
auxiliary and its advantages consist 
in giving additional heating surface, 
acting as a magazine, and convert- 
ing the installation into an auto- 
matic unit. In addition, grates of 
the regular boiler are left intact for 
immediate use in case of emergency. 
They also can be used as an incin- 
erator. Smaller units for hot water 
are available which are complete in 
themselves. Thermostatic controls 
and other accessories are provided. 





Soft Coal Burner Requires 
No Secondary Air 


Flameking Co., Inc., 2159 Madi- 
son Ave., New York, is marketing 
the Flameking fuel burner, designed 
for smokeless combustion of bitu- 
minous coals in steam and hot water 
heating boilers. The manufacturer 
recommends it for either high or 
low pressure steam. 

Burners are equipped with up- 
right grates of unusual design, and 
solid base arranged to void ashes 
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Flameking fuel burner for rectangular 
boiler .. 

with little effort. Sufficient air for 
complete and smokeless combustion 
of both the solid and volatile in 
the fuel is introduced uniformly 
throughout the fuel bed, and no 
secondary air is required. Material- 
ly reduced fuel costs, together with 
reduced labor and more uniform 
heat, are advantages claimed for 
this device. 

Burners are furnished for both 
round and rectangular boilers in a 
complete range of sizes from 16 in. 
up, and can be easily installed with- 
out structural change to the existing 
_ heating plant. 





Chart for Furnace Fan 
Selection 


Air Controls, Inc., 1962 West 
114th St., Cleveland, recent succes- 
sors to The Warm Air Furnace Fan 
Company, has prepared a simplified 
furnace fan selector chart from 
which the c.f.m. requirements of any 
fan, regardless of make, may be 
read directly opposite the furnace 
capacity, given in firepot size, grav- 
ity pipe area ratings, or B.t.u. per 
hour. The chart lists also the cor- 
rect Miles furnace fan for each fur- 
nace capacity, separate columns be- 
ing provided for residential and for 
industrial service. 

The chart is attractively mounted 
on heavy cardboard, suitable for 
notebook or wall use. A copy will 
be mailed on receipt of request to 
the company. 





National Announces 
Oil-Burning Boiler 


Designed expressly for oil firing 
is the series No. 2 oil-burning boil- 


er, recently announced product of 
National Radiator Corp., Johns- 
town, Pa. It is manufactured in five 
sizes for both steam and hot water 
heating in a range of capacities 
suitable for most residential and 
small commercial requirements. 
This boiler is of cast-iron con- 
struction, and is of the square sec- 
tional type with a double set of 
three horizontal flue ways. The com- 
bustion chamber is of ample size, 
and designed for efficient operation 
with any standard make of burner. 
Tappings are provided for connec- 
tion to external water heater. An 
attractive enameled jacket, thorough- 
ly insulated against heat loss and 














National oil-burning boiler 


noise transmission encloses the unit. 

At the recommended heat trans- 
mission rate, available outputs range 
between 592 sq. ft. and 1055 sq. ft. 
of direct steam radiating surface, 
and from 948 sq. ft. to 1688 sq. ft. 


of hot water radiation. 





Portable Furnace Cleaner 
Mounted on Trailer 


Arco Vacuum Corp., Division of 
American Radiator Co., 40 West 
40th St., New York, is building the 
Arco Wand boiler-furnace cleaner, 
mounted on a substantially con- 
structed pneumatic-tired trailer to 
be towed to the job behind passen- 
ger car or truck. 

A positive displacement pump, 
driven by a compact gasoline mo- 
tor, produces the vacuum. The sepa- 


New Equipment 





rator is carried into the cellar and 
connected to the pump by a long 
hose and a shorter hose connects 
the separator to the proper working 
tools for cleaning the various parts 
of the heater. 
soot, scale, and ash are deposited 
in the separator bucket. 


Accumulations of 


Standard equipment includes 50 


ft. of 2-in. connecting hose with 
couplings, 17% ft. of 1%4-in. work- 
ing hose, observation glass; two 3 


~ 


ft. suction handles; and various 
working tools to perform a complete * 


job. F 





Multiple Surface Filter a 
Requires Infrequent 
Cleanings 


Multi-V-type air filters, recently 


announced product of Staynew Fil- 
ter Corp., Rochester, N. Y., are de- 
signed for 
with a minimum of pressure drop. 


effective performance 


Filtering medium is of the dry 
fabric type, folded with V-shaped 


corrugations into a lightweight fiber 


board cell frame and supported by 
metal reinforced fiber board spacers. 
The fabric is made up of closely 
compressed cotton, carefully distrib- 
uted on both sides of a non-metallic 
gauze-like reinforcement. It is stated 
by the manufacturer that these cells 
will give from three to five months 
of service before cleaning becomes 





Vacuum cleaning Staynew Multi-V-type 
air filter 
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necessary, and an ordinary portable 
domestic type vacuum cleaner, fitted 
with a nozzle designed to fit the 
pocket sections, quickly removes the 
entrapped dust and restores the fil- 
ter to practically normal resistance. 
Cells are made up in a range of 
sizes to permit assemblies and com- 
binations to meet practically every 
industrial or residential require- 
ment. Evenly spaced holes on all 
four sides of the frames permit fast- 
ening any number of units together 
with bolts, and spring clips are pro- 
vided to hold the cells in position. 
A felt strip around the rear of the 
frames guards against dust leak be- 
tween adjoining frames. The cells 
may be accordion assembled as il- 
lustrated where simultaneous _re- 
moval or installation is desired. 





Kauffman Announces Line of 
Coolers and Conditioners 


A line of cabinet type room cool- 
ers and air conditioners for residen- 
tial and commercial application has 
been introduced by the Kauffman 
Air Conditioning Corp., 4485 Olive 
St., St. Louis. 

Floor-mounted air conditioners 
are available in both upright and 
window models in walnut grain- 
finished furniture steel. These con- 
tain heat transfer surface for both 
heating and cooling, and provision 
for humidifying, cleaning, and cir- 
culating the air. Either mechanical 





Kauffman air conditioner 








refrigeration, with compressor re- 
motely located, or circulated ice 
water can be used for summer cool- 
ing, and steam or hot water may 
be chosen as the heating medium. 
The conditioner delivers 400 c.f.m., 
and the manufacturer states that it 
will supply 12,000 B.t.u. per hr. 

Self-contained room coolers oper- 
ating by mechanical refrigeration 
are also marketed by this manufac- 
turer. These are made in either 
Y%-ton or 1-ton capacities, deliver- 
ing 275 c.f.m. and 500 c.f.m., re- 
spectively. 





G-E Markets Thermostat 
Timer 


General Electric Co., Schenectady, 
N. Y., has announced a thermostat 





G.E. thermostat timer 


timer for use with the double range 
“day-and-night” type of tempera- 
ture control. A telechron clock op- 
erates the switches and a dial is 
provided for setting for a.m. or p.m. 
time. Two other pointers are used 
to set the mechanism to the proper 
time setting for the day and night 
temperature regulators to be put in- 
to operation. The control is mount- 
ed in a rust-resisting drawn steel 
case, electrogalvanized and alumi- 
num-sprayed. 





Perfectaire Conditioner 
Air Conditioning Engineering Co., 
171 Second St., Cambridge, Mass., 
has announced Perfectaire, a warm- 
air furnace type of air conditioning 
unit. It may be installed in old or 
new homes. The unit heats, cleans, 





Perfectaire unit 


humidifies, and circulates the air at 
a reported operating cost of 12 cents 
per day for electricity and water. 
A conditioning chamber is provid- 
ed to accommodate 300 Ib. of ice, 
but the system is so designed that 
the blower operation is not required 
during mild weather. Refrigeration 
cost is said to be in the neighbor- 
hood of 1 cent per 1000 B.t.u. of 


heat removed. 





Constant Level Valves 
for Burner Jobs 


A line of constant level vaives 
with or without strainers has been 
announced by the Detroit Lubrica- 
tor Co., Detroit. Installation of 
these valves eliminates variations in 
fuel delivered to the oil burner due 
to differences in head pressures be- 
tween that of a full and empty tank. 
The valves are installed in the grav- 
ity fuel line between the supply 
tank and the metering valve. 





Temperature Control Regulated 
by Outdoor Temperature 


Berwyn Regulator Co., 1933 
South Clinton Ave., Berwyn, Ill, 
has developed the Tri-Trol system 
of temperature regulation for con- 
trolling the operation of hand or 
automatically-fired heating equip- 
ment or electrically-operated steam 
valves in accordance with outs:de 
weather conditions. Apparatus con- 
sists primarily of a fluid-filled bulb 
outside the building and an auto- 
matic switching device installed in- 
doors. The time of starting up the 
heating plant in the morning and of 
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Tri-Trol temperature regulator 


the closing down at night, in addi- 
tion to the periods of operation, are 
all determined by the outside bulb, 
and manual adjustment is provided 
for compensating for variations in 
climate, load, and other variables. 

A rise or fall of outdoor tempera- 
ture causes a variation in the pres- 
sure in the outdoor bulb, which is 
communicated to an expanding bel- 
lows in the control cabinet. Motion 
of the bellows is transmitted through 
a cam to a contact lever which 
moves laterally across the surface of 
a clock-controlled revolving contact 
drum. This contact rides on a path 
on the drum having shorter or long- 
er periods of contact, depending 
upon the position of the lever arm, 
to meet the heating demand. As the 
lever contacts with a conducting 
portion of the drum, a circuit is 
completed which operates a relay to 
open a valve, or to start up the 
heating equipment. As the lever 
contacts an insulated portion of the 
drum, the circuit is broken. A hand- 
adjusted dial attached to the cam 
changes the inclination of the cam 
to the follower on the lever arm, to 
increase or decrease the period of 
heating as desired. 





G-E Markets Small 
Gear Motors 


Fractional horsepower gear mo- 
tors for shaft speeds from 500 r.p.m. 
down to 11 r.p.m. for single phase, 
polyphase, or direct current opera- 
tion have been announced by Gen- 
eral Electric, Schenectady, N. Y. 
Motors are supplied in the concen- 
tric shaft type, utilizing Texolite 
helical planetary gears, in the worm 
reduction type with shaft at right 
angles to the motor axis, and in 


combinations of worm and planetary 
transmissions, resulting in a wide 
variety of drive shaft speeds. Capac- 
ities of 1/16 hp. to 3/16 hp. are 
available. 





Inverted Bucket Trap Has 
Automatic Air By-Pass 


Inverted bucket steam traps, 
manufactured by Armstrong Ma- 
chine Works, Three Rivers, Mich., 
are now equipped with a thermo- 
static air by-pass for quickly remoy- 
ing air from unit heaters, pipe coil 
radiators, and similar heating appli- 
cations. This consists of an auxili- 
ary vent closed by a flat disc of 
stainless steel fixed to the end of 








OUTLET 
DISCHARGE 
a ORIFICE 
a THERMIC 
an ae Ss VALVE DISC 
sy THERMIC 
ELEMENT 











INLET 


Inverted bucket trap 


a corrosion-proof bi-metallic arm 
which is riveted to the bucket top. 
When the trap is cold the valve 
is held open by the thermostatic 
arm and air escapes rapidly without 
floating the bucket and closing 
the discharge valve. When steam 
reaches the trap the disc is seated, 
preventing the escape of steam 
through the auxiliary vent. There- 
after, the trap functions in the nor- 
mal manner, any air that is mixed 
with the steam being discharged 
through the regular fixed vent. 





York Adds Air-Cooled 
Condenser to Freon 
Compressor Line 


Air-cooled freon condensers for 
use in refrigeration installations 
where cooling water is not available 


or practical, have been announced 
by York Ice Machinery Corp., York, 


New Equipment 





Pa. This equipment is designed 
especially for use in connection with 
the company’s recently introduced 
line of freon compressors for com- 
mercial and air conditioning appli- 
cation. The condensers are designed 
to operate at evaporator tempera- 
tures up to 45°, a low-pressure tem- 
perature frequently required in air 
conditioning work. 

Air condenser is mounted in front 
of the compressor and motor, and 
air circulation is produced by two 
fans, one mounted on the motor 
shaft, and the other on the compres- 
sor flywheel. A sheet metal housing 
provides positive distribution of the 
air and protects the moving parts. 
The condenser is of the fin design, 
and has exceptional capacity. 





Detroit Liquid Level Gauge 


A liquid level gauge is one of the 
newer products of the Detroit Lu- 
bricator Co., Detroit. Attached to 
the gauge are a number of floats 
fastened together in the form of a 
chain. The gauge is actuated by 
the number of floats not supported 
by the liquid. Each unsupported 
float has the same weight irrespec- 
tive of the specific weight of the 
liquid, making adjustment unneces- 
sary. 

The only information required for 

















Section of tank, showing liquid 
level gauge 
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ordering is that the vertical height 
of the tank must be specified. The 
manufacturer will then supply the 
correct number of floats and the 
proper spring. Gauges are stocked 
for tanks having a vertical dimen- 
sion of either 27 in. or 42 in. Tanks 
with vertical dimensions other than 
standard can be supplied on special 
order at an extra price. 





Temperature Controller for 
Duct Installation 


Minneapolis-Honeywell Regulator 
Co., Minneapolis, Minn., has intro- 
duced the Type L48, Type L68, and 
Type L93 indicating temperature 
controller for indicating and control- 
ling the temperature of air, gases, 
or liquids in ducts, tanks, vats, or 
pipes. All models consist of a 
stamped housing with a cover con- 
taining a window which permits a 





Type L48-4 temperature controller 


view of the indicator and setting 
mechanism. Extending to the rear 
from the back of the case is the 
shaft and temperature sensitive ele- 
ment. The extension permits pro- 
jection through the walls and up to 
5-in. thickness. Operation is ob- 
tained from the expansion and con- 
traction of a bi-metal helice. 





Worthington Produces 
Improved V-Belt 


Goodyear Emerald Cord V-belt- 
ing of improved design has been 
announced by the Worthington 
-Pump and Machinery Corp., Worth- 
ington and Harrison Aves., Harri- 
son, N. J., for use in connection 


with the Worthington Multi-V- 
Drive. Belts are trapezoidal in sec- 
tion, and are constructed to provide 
a concentration of the load carrying 
capacity about the neutral axis. 

Load is carried by cords, embed- 
ed in rubber; a single endless cord 
in one layer in No. 0, 1, and 2 sizes, 
and two endless cords arranged in 
two planes in sizes 3 and 4. Layers 
of fabric are distributed through the 
compression section of the rubber to 
prevent excessive flexibility. Belts 
are molded to shape and are en- 
closed in a fabric envelope which 
protects the working elements and 
provides a contact surface for the 
sheave groove. This envelope fabric 
is cut with threads running at an 
angle to the direction of pull so that 
it is protected from carrying any 
part of the load. The manufacturer 
claims high capacity, long life, uni- 
form cross-section, and low stretch 
as advantages of the new belt. 





Dry Type Gauge Indicates 
Air Filter Resistance 


A gauge for indicating the resis- 
tance to flow through air filters has 
been developed by The Hays Corp., 
Michigan City, Ind. The instrument 
is designated the Type B differen- 
tial air filter gauge. 

Connection is made to opposite 
sides of the filter bank at the 
cocks at the top of the air-tight 
case. When the pointer indicates the 
maximum resistance recommended 
by the filter manufacturer, the filter 





Hays Type B differential filter gauge 





element is either cleaned or replaced 
Gauges having ranges of either Y, 
in. or 1 in., with 0.01 in. and 0,02 
in. divisions, respectively, are recom- 
mended by the manufacturer for 
most filter applications. Other scales 
are also available. 

A slack leather diaphragm, spring 
balanced, is employed to measure 
the pressure differential applied to 
the gauge. 





Buffalo Forge Announces Quiet 
Fan and Insulating Base 


Quiet operation is claimed by 
Buffalo Forge Co., Buffalo, N. Y, 
for its new ventilating fan, mounted 
together with driving motor on the 
Buffalo silent floating insulating 
base. 





Fan mounted on insulating base 


Effective dampening of motor 
hum and_ vibrational noises is 
achieved through the use of flexible 
rubber insulators in the base, elim- 
inating metal-to-metal contact be- 
tween the bolts holding down base 
and fan. The rubber is subjected 
to shearing stress, and is said to 
maintain its useful life over a longer 
period than when used in compres- 
sion. 





Self-Serve Radiator 
Valve Package 


An interesting sales feature, the 
Valve-A-Teria, has been released by 
the Jas. P. Marsh Corp., 2073 
Southport Ave., Chicago, manufac- 
turer of radiator valves and other 
heating specialties. It is a mer- 
chandising package which, when 
placed on the counter, permits the 
purchaser to serve himself. Upon 
removal of one valve another auto- 
matically takes its place. 
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3 Horse Power Century Type 
RS, Repulsion Start, Single- 
phase Induction Motor 





























This motor is especially suitable where automatic 
or remote control is a requirement in heating, ven- 
tilating and air-conditioning installations. ..Where 
the location of motor driven equipment is inac- 
cessible or inconvenient—the motor may be start- 
ed and stopped by any approved manual or auto- 

matic control placed on a central control panel or 
Bulletin will be mailed without other convenient location . . . The elimination of 
charge upon request to Newark. 


‘ a Raymond M. Hood Jaros & Baum imiti i ipm mean cone 
Please use your, business letter- Wn. Howells I vara oll current-limiting starting equipment means e 





The Standardized Light-Weight 
Fan System Heat-Surface 


4Types 196 Standard Sizes 


A comprehensive and _ helpful 


Associate Architects Engineers, Inc. omy in installation, maintenance and current 

Hegeman Harris Co. — consumption ... Thousands upon thousands of 

GeneralContractor —_ Alvord & Swift these motors have satisfied the requirements of 
eating Contractor 


such installations . .. Consult Century Engineers 
about yourmotorapplicationand control problems. 





This is not happenstance. AEROFIN is selected See Century Electric Company Display, 
by America’s foremost Architects and Engineers Electrical Building, Century of Progress. 
because of its proved superiority. Pioneering light- 
weight, non-corrodible, unit Fan System Heat- 
Surface years in advance AEROFIN, designed 
and constantly improved by Fan Engineers, is still 
years in advance. Newark will be glad to send 
informative and appropriate publications upon 
request. Any Office will gladly render 

















MOTORS 

















prompt, efficient, technical cooperation. CENTURY ELECTRIC CO., 1806 Pine, St. Louis, Mo. 
Offices and Stock Points in Principal Cities 
Start Century Motors are built in Alternating and Direct Current, Single 
@ Phase, Polyphase, Split Phase, Multispeed and Special Motors, 
marus ranging in size — depending on type — from 1/259 to 600 horse 
4 EROFIN (se) RPORATION ne upon Request Stop power. Also Motor Generator Sets, Rotary Converters and Fans. 
fo ple] Frelinghuysen Avenue ‘ 

















Newark. NJ 


Chicago Detroit New. York Philadelphia 











Heating and Ventilating © September, 1933 37 





THE WEATHER FOR JULY, 1933 


Plotted from records especiaily compiled for HEATING AND VENTILATING by the U. S. Weather Bureau, Heavy curves (T), temperatures in deg. F.; 
dctted I'nes (H), per cent relative humidity, from readings at 8 a.m., noon, and 8 p.m., except for New York, which shows hourly readings, Light 
lines (W), wind velocity in m.p.h. Arrows indicate prevailing wind directions. S—clear: PC—partly cloudy; C—cloudy; R—rain; Sn—snow 


SS RC C C PC PC PC PC PC 


St. Louis 


Mean temp. for month, 81.2°; 
aver. wind velocity, 9.9 m.p.h.; 
prevailing direction of wind, 
S.W. 


Chicago 


Mean temp. for month, 75.6°; 
aver. wind velocity, 9.0 m.p.h.; 
prevailing direction of wind, 
N.E. 


Pittsburgh 


Mean temp. for month, 75.0°; 
aver. wind velocity, 8.0 m.p.h.; 
prevailing direction of wind, 
S.W. 


New York 


Mean temp. for month, 73.7°; 
aver. wind velocity, 11.1 m.p.h.; 
prevailing direction of wind, 
S.W. 


Boston 


Mean temp. for month, 70.8°; 
aver. wind velocity, 8.0 m.p.h.; 
prevailing direction of wind, 
S.W. 


12 14 I 18 
Day of Month 
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